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JULIAN KULCZYCKI 


JPPER DEVONIAN FISHES FROM THE HOLY CROSS MOUNTAINS 
(POLAND) 


lbstract. — The present paper deals with fossil fish remains (Placodermi, Elasmo- 
ranchii) from the Upper Devonian of the Holy Cross Mountains. The following 
iew forms have been described: Malerosteus gorizdroae n. gen., n. sp.: Tomażiosteus 
rossi n. gen., n. sp.; Dinichthys denisoni n. sp.; D. ceterus n. sp.; Titanichthys ko- 
łowskii n. sp., Deveonema obrućevi n. gen., n. sp.: Operchallosteus vialowi n. gan, 
. sp.; Alienacanthus malkowskii n. gen., n. sp.; Sentacanthus żelichowskae n. gen,, 
|. sp. The presence of Dinichthys pustulosus, D. cf. tuberculatus, Pachyosteus bulia, 
lolonema radiatum, Anomalichthys ingens, Plourdosteus sp., Oxyosteus sp., Sten- 
steus? sp., Ctenacanthus sp., as well as of some detached teeth of Cladodus and 
Jittodus, has been recorded. On the base of the investigated material the author 
grees with the opinions postulating that in Brachythoraci there has oceured the 
lisappearance of dentine and its substitution by osseous tissue. In the brachytho- 
acids this process had taken place at a considerably earlier evolutionary stage 
han in the Crossopterygii and the Dipnoi and it had, moreover, progressed 
arther, having affected the jaw denticles too. The structure of the parasphenoid 
n genus Pachyosteus, problems relating to the position of the gsill slit, and 
hanges in the outline of bones during ontogeny are discussed and some cursory 
emarks on the systematics of Brachythoraci are given. The final chapter contains 
iotes on the stratigraphic distribution and geographical range of the described 
rachythoracid forms. 


INTRODUCTION 


This paper is concerned with placoderm remains from Frasnian and 
ramennian deposits in the Holy Cross Mountains. 

In accordance with information published by J. Czarnocki (1947), two 
edimentation zones may be differentiated within the region of the Holy 
"ross Mountains. Their boundary line runs approximately conformably 
© the axis of the Kielce syncline. The northern Łysa Góra region differs 
rom the southern Kielce region in more complete development of the 
aleozoic series, in facial differences and in considerably greater thick- 
iess of sediments which are frequently of Flysch character. 

All of the Upper Devonian fish material has been recovered from 
he Kielce region, namely from the localities of Wietrznia, Psie Górki and 
tadzielnia, and from the village of Gałęzice lying south-west of Kielce. 


JULIAN KULCZYCKI 


"000001: 1 SIEOS 1ĄooUuxezj [( Aq deut E Joqje 'porji[duts 4301085) 
'spurj suTewoel YSH JO SSIĄI[EJO] JO UOMNNĄLĄSIĄ — (I (SA 


X 0 
P 
RBA Ż U ; LĄ ż 
zk E 204 
52 eż 2; y 
Ę MZ O NEAÓEZ 
D EE KZ 
Ź >. 88 2 ŻA o 


sjisodep 
iuonepa.q 


=] 


UPPER DEVONIAN FISHES 28 


In the adjacent hills of Wietrznia and of Psie Górki the Frasnian beds 
are similarly developed. They are represented here by layered limestones 
and thin layers of shales. The following three horizons have been diffe- 
rentiated by Czarnocki (1947 and 1950; see also Różkowska, 1953) on the 
recorded brachiopod fauna: 


Upper Frasnian —- horizon III with Hypothyridina cuboides and Man- 
ticoceras intumescens, 

Middle Frasnian — horizon Il with Hypothyridina coronula, 

Lower Frasnian — horizon I with Hypothyridina procuboides. 


The specimens of fishes have been recovered from all Frasnian hori- 
zons in the Wietrznia hill. In Psie Górki the fishes have been yielded by 
norizon III only. 

In the Kadzielnia hill are developed the three Frasnian horizons and 
a considerable part of the Famennian. The Lower and Middle Frasnian 
beds consist here of reef limestones. Fish remains have been found in 
Upper Frasnian and Famennian beds only. The Upper Frasnian here is 
developed as thick bedded limestones with Hypothyridina cuboides and 
Manticoceras intumescens. The Lower and Upper Frasnian consist of 
shales and marls with a fauna of cephalopods represented by the genera 
Cheiloceras and Tornoceras. 

In the fourth locality situated at the village of Gałęzice (about 15 km 
to the south-west of Kielce) there are no Frasnian or Lower Famennian 
beds. Upper Famennian beds, reduced to a thickness of 3 to 4 m, rest di- 
rectly on the Givetian. They are represented by limestones from horizons 
containing Prolobites, Platyciymenia, Orthoclymenia, Gonioclymenia, and 
Wocklumeria, the latter underlying Carboniferous deposits. 


The material described in the present paper is composed of two 
different collections: 

1) the specimens collected by the late J. Czarnocki before the war 
and partly destroyed through war activities. This collection is housed in 
the Geological Institute (I. G.) in Warsaw; 

2) the specimens collected by the late Prof. Z. Gorizdro-Kulczycka 
and by the present author between the years 1947 to 1952 on behalf of 
| the Muzeum Ziemi (Museum of the Earth) in Warsaw. Work at further 
'enlargement of the collection was continued by the writer during 1953 
to 1955 on behalf of the Paleozoologicai Institute of the Polish Academy 
Gi Sciences in Warsaw. This collection is housed in the Museum of the 
Parth (M. Z.) in Warsaw. 

The material was mostly prepared by treatment in acetic acid and 
<turation in paraffin. Before being photographed the specimens were 
iwhitened with ammonium chloride. 
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- The laboratory work has been carried out in the years 1953—1956 
at the Paleozoological Institute of the Polish Academy of Sciences in 
Warsaw. Throughout the investigation most helpful advice and assistance 
were given to the writer by the Head of the above mentioned Institute, 
Prof. Roman Kozłowski. In the course of the field work the most friendly 
kindness and help were shown to the writer by the Managers of the 
Museum of the Earth — Prof. St. Małkowski and Prof. A. Halicka. 
Dr. M. Żelichowska, chief of the Department of Documentation of the 
Geological Institute in Warsaw, has provided the author with the OPPOJ 
tumity for studying the specimens in her charge. 

In 1955 and 1956 the author spent two months at the Geol.-Paleonto- 
logical Institute of the Humboldt University in Berlin. Prof. W. Gross 
has provided the author with the facilities for studying at this Institute | 
and offered very useful criticism. Much valuable information and advi- 
ce was obtained by the writer, in the way of correspondance, from 
Prof. D. V. Obruchev of Moscow and Dr R. H. Denisoń of Chicago. 
'Miss A. Illner, the librarian of the Paleontological Institute of the Hum- 
boldt University in Berlin, has taken pains in supplying the author with 
the required literature. The accompanying photographs have been taken 
by Miss M. Czarnocka. The paper has been translated by Mrs. J. Hum-- 
nicka. 

To all these persons the writer wishes to express his deepest gra- | 
titude. 


DESCRIPRTIONS 


Order Arthrodira 
Imfraonder Brachythoraci 
Genus Plourdosteus Orvig, 1951 
Plourdosteus sp. 

(BIST, fig. 1.2) 


Material. — A fragmentary posterior ventrolateral and a complete | 
marginal (pl. I, fig. 1). These two elements were found lying beside one! 


pattern suggesting their appurtenance to the same individual. | 
Description. — Posterior ventrolateral relatively large, the preserved | 
iragment EE 38 mm long and 28 mm wide. Its anterior lateral PO 


by minute łapa 34 BARN pe. oe de margin, more so in crea 
„posterior portion. The associated marginal is markedly small. Its shape. 
- (plL'I, fig. 1) indicates that it was not united with the central, this b eimg. 
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a characteristic feature of genus Plourdosteus. The course of suture with 
the postorbital and the paranuchal show the same indentures as in 
Plourdosteus trautscholdi (Eastman) (Obrućeva, 1954, fig. 1), except for 
the side edge being more arched so that on the whole the marginal is 
more quadrangular. The width of this element measured from the point 
of juncture with the postorbital and the paranuchal is 15 mm. The same 
is its maximum length measured normally to the line of the previous 
dimension. The sensory line groove transversing the marginal produces 
a rather sharp bend from which branches off a blind ramification. As 
compared with Plourdosteus trautscholdi this ramification is placed more 
anteriorly and has a more distinetly lateral direction. Judging from the 
shape of the marginal the head shield: may be supposed to have been 
markedly short, with its posterior side corners extending far to the sides. 
The ladk of a margin joining the central refers this specimen to the 
genus Plourdosteus. 

In the same bed as the above mentioned specimens was also found 
the left infragnathal (pl. I, fig. 2) which, perhaps, may have belonged 
to the same form. Its entire length is 34 mm, of which 16 mm are 
assignable to the functional anterior portion. The posterior „blade* is 
lairly broad, attaining centrally a width of 8 mm. The upper margin 
nearly rectilinear, while the lower one is gently arcuate. On the outer 
surface the lower and the posterior portions are clearly separated from 
the smoother, upper-front portion; the latter passes into the anterior 
functional portion of the infragnathal. During the life-time this had 
probably been covered by the mucous lining only. Both the lower and 
upper margins of the functional portion are damaged, but it seems 
aoubtless that the latter was provided with a number of denticles. Two 
of these are preserved within the symphyseal part. Two such complete 
denticles are also observable at the back of the functional portion. They 
are conical and 2 to 3 mm in height. At the base of each of them there 
is a slight convexity on the outside of the jaw. These convexities reveal 
that in the functional portion there were five such denticles over a di- 
stance of 7 mm. 

Occurrence. — The Frasnian, horizon II, Wietrznia hill in Kielce. 


Brachythoraci gen. et sp. indet. (4) 
(text-fig. 2; pl. I, fig. 3 a-b) 


Material. — A median dorsal (pl. I, fig. 3 a-b), in a fairly satisfactory 
state of preservation, has been recovered from the same beds as the 
above described specimens. 

Description. — It is elongate, being 41 mm long and about 28 mm 
wide. Transversally it is rather strongly arched. The maximum width is 


'cta Palaeontologica Polonica — Vol. 11/4 19 
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attained at the anterior, arcuate margin. The side margins are first gently 
concave and then convex, running obliquely posteriorly towards the 
median part to converge at a nearly right angle. The outer surface is 
densely covered by minute tubercles arranged on the circumference in 
concentrie rows. On the ventral surface the hind portion of this element 
is limited from the front portion by am arched elevation running trans- 
versally at a distance of 8 mm from the hind end of the median dorsal. 
Medially this elevation constitutes the rounded base of the carinal pro- 
cess. This base continues anteriorly into the 

crest running over a distance of 13 mm. The 

M described median dorsal with a broken off crest 


may be taken for this element of Coccosteus 


Fig. 2. — Brachythoraci or of Plourdosteus but lacking the hind spine- 
ea al 8 s. -like process, as is the case in Coccosteus fletti 
the median dorsal with (Watson, 1932). However, the crest (fig. 2) 
„Bascweono BADU preserved in the cast ascends very gently to 


the hind, in opposition to what we observe in these genera. It attains its 
maximum height of 6 mm very near the base of the carinal process. The 
latter descends at an angle of ca. 70” in relation to the median dorsal 
blade and basally shows a spoon-like impression. Thus, in what the 
shape of the carinal process and of the crest is concerned, our specimen 
is more like genus Pholidosteus, differing from it in smaller height of 
the crest and in a terminally pointed hind end of the crest. Hence, the 
carinal process not only did not protrude beyond the posterior margin 
ol the element, as is the case in Pholidosteus, but was deeply concealed 
under it. At the present moment the systematic position of the studied 
median dorsal may be only tentatively established, although it is possible 
that we are dealing here with a new form. 
Occurrence. — The Frasnian, horizon II, Wietrznia hill in Kielce. 


Genus Malerosteus ! n. gen. 


Diagnosis. — Brachythoraci with head shield broad, with rounded 
side margins separating the descending lateral portions from the flattened 
vault. The large orbital cavity is bounded by the suborbital, preorbital 
and postorbital. The structure of the cheek part is as in Pholidosteus or 
Brachyosteus. Postpineal opening lacking. The jaw apparatus is of the 
crushing type. The infragnathal has a moderately large crushing surface 
of the upper margin and a tooth-like process at the front of the func- 
tional portion. The posterior supragnathal is broad, with a lateral process 


5 ł * : 
The generic name is an allusion to the crushing jaw apparatus, being deri- 


ved from the Greek pahepoa, meaning crushing. 
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and a well developed crushing surface provided with two tubercles: one 
placed more or less medially, the other at the top of the lateral process. 
The anterior supragnathal of the catching type attached to a tooth-like 
process behind which mesially there is an depression to accomodate the 
tooth-like infragnathal process. 

Remarks. — This genus is monotypie, erected to include Malerosteus 
gorizdroae n. sp. In the dispositiom of the skull bones this form resembles 
Pholidosteus from which it differs in the stronger development of the 
crushing jaw apparatus bringing it closer to Mylostomidae and still more 
so to Dinomylostoma. From the latter genus, however, it differs in the 
less developed infragnathal crushing surface, a lower and more conspi- 
cuously limited hind portion of this element and in different pattern 
and degree of development of the posterior supragnathal tubercles. 


Malerosteus gorizdroae * n. sp. 
(text-fig. 3-6; pl. I, fig. 4-7; pl. II; pl. III, fig. 1-8). 


Material. — A large skeletal fragment of one individual, found in 
the Psie Górki hill. It comprises the preorbitals, suborbital, marginal, 
paranuchal, infragnathal, posterior supragnathal, anterior supragnathal, 
parasphenoid as well as fragments of the dermal and endocranial bones. 
The suborbital and postsuborbital found in the Wietrznia hill are refe- 
rable to the same species. 


Holotype. — Incomplete head shield and the anterior GSCLENELĘL of 
one individual (M. Z.) (pl. I, fig. 4-7; pl. II). 
Diagnosis. — Malerosteus gorizdroae is thus far the only known spe- 


cies of this genus so that the specific and generic diagnosis are the same. 
We may add here that our species is characterized by an ornamentation 
pattern consisting of rounded tubercles of various size, the whole rather 
iarge, particularly so in the hind part of the head. These tubercles are 
arranged densely and irregularly. 

Description. — The preserved parts indicate that they belong to 
a broad-headed form, with a blunt snout and distinctly marked side 
edges („Dorso-lateralkanten* of Gross, 1932), produced by the angular 
disposition of the lateral and dorsal parts of the skull. At the front of 
the orbital fenestra this angle is about 120”, while in the portion corres- 
ponding to the paranuchal it is as much as 130 to 140”. From a side view 
this skull resembles that of Pholidosteus friedeli Jaekel as reconstructed 
by Jaekel (1907) or by Gross (1932). The similarity also concerns the 
position and relative dimensions of the orbital fenestra with a diameter 


2 "This species is named in honour of the late Prof. Z. Gorizdro-Kulczycka 
who initiated research work on the Devonian fishes from the Holy Cross Mountains. 
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of 60 mm in the specimen here considered. Similarly as in Pholidosteus 
and the majority of brachythoracids from Wildungen the marginal here 
extends into the cheek area, while the suborbital and the postsuborbital 
are not free, this being a feature characteristic for example of Dinichthys 
and Coccosteus. The entire outer surface is covered by relatively large, 
roundish tubercles varying in size from 0.5 to 2 mm, on the whole 
larger in the posterior part of the head. Where the superficial layer of the 
bone has been worn off, the tubercles are considerably smaller, sugges- 
ting that their size was dependent on dimensions and age of the imdivi- 
dual. 

The central is preserved as a rather small fragment of the anterior 
process united with the mesial margin of the right preorbital. This pro- 
cess was less slender than that in Pholidosteus friedeli Jaekel. 

The pineal has been preserved as fragments lying quite close to the 
anterior process of the central indicating that these two bones touched 
each other. The pineal foramen is open. A shallow groove is indicated at 
one side of it only, this asymmetry suggests the presence of another 
pineal foramen, as is the case in Pholidosteus friedeli Jaekel (Stensió, 
1934a). 

The preorbitals (pl. II, fig. 1) are broad (70 mm), their length is 
one and a half times as large as the width, being over 100 mm. The 
mesial margins have been destroyed but the fact of the preservation of 
the pineal and the central suggests that the preorbitals of both sides 
were not in contact. The posterior portions of these bones dorsally 
overlapped the centrals and the postorbitals. The anterior part of the 
preorbitals forms the anterior margin of the orbital cavity. It is provided 
with a notch. From the top and inside of the orbital cavity a groove runs 
downwards onto the outer surface terminating within the anterior angle 
of the orbital fenestra. From the end of that groove, another, less di- 
stinctly marked, with a number of foramina, runs vertically, and ex- 
tends to the supraorbital line (,„preorbital”, according to the terminology 
of Heintz, 1932), without, however, reaching it. The supraorbital line is 
indicated ca. 5 mm above the eventual point of juncture with the prolon- 
gation of the mentioned groove. The absence of traces of the supraorbital 
line below that sector cannot be ascertained quite doubtlessly owing to the 
bad state of preservation of that portion of the surface. In the anterior 
part of the preorbital, the supraorbital line runs closer to the margin of 
the orbital fenestra than it is the case in Pholidosteus friedeli. On the 
ventral side a crest is visible on the preorbital, corresponding to the 
 boundary of the „lateral consolidated part” (Heintz, 1932), separating the 


median part which coats the endocranium from the lateral part which 
constitutes the vault of the orbit. 


H 
H 
| 
| 
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The suborbital (pl. II, fig. 1, 2) is provided with a high posterior 
blade (over 55 mm) whose preserved portion constitutes the margin 
Gf the orbital fenestra and with a slender anterior part, the „handle 
of Heintz. In this ,„handle” we may distinguish the upper ornamented part 
and the lower list constituting what Heintz (1932) calls the „tongue shaped 
part of handle”. According to Stensió (1934a) it is connected by its lower 
edge with the palatoquadrate. As is the case in other Brachythoraci, both 
these parts are separated here too by an incision which Stensió (1934a) 
calls „incisura macillaris buccalis”. From the mesial side of the anterior 
part of the suborbital runs a broad horizontal list limiting the orbit at the 
base. The infraorbital canal runs on the outside with the fore-part 
of the supramaxillar line arising somewhat above the point of junetion 
of the postorbital and suborbital parts. This branching is particularly 
conspicuous on the specimen of the suborbital from Wietrznia (pl. II, 
fig. 2). 

The postsuborbital (pl. III, fig. 1) recorded from the same beds of the 
Wietrznia hill belongs to another individual, probabiy of larger dimen* 
sions. In the antero-posterior direction and normally to it the postsuborbi- 
tal is curved, its convexity being directed outwards. This is associated 
with the box-like shape of the shield characteristic of the here studied 
form, though to a smaller degree than it is of Pholidosteus. At the base 
of the anterior part, the postsuborbital is provided with a process whose 
margin is overlapped by the suborbital. The anterior and upper margins 
limit a projection which most likely penetrate between the suborbital 
and the postorbital. The length of this element measured along its free 
margin is 90 mm. Measured normally to it the height of the outer 
ornamented surface is 55 mm. 

The marginal (fig. 3; pl. II, fig. 4) is preserved on the right side only. 
From behind and top it bounds the paranuchal, from the front the. 
wostorbital. It is elongated, with the longer axis somewhat obliquely 
traversing the head shield. Its lower end censiderably approaches the 
posterior margin of the skull. Nevertheless, since this portion has not 
been preserved, it cannot be ascertained whether the marginal reached 
to the free margin of the head shield or was separated from it by the 
postmarginal, as it does in Pholidosteus. Near to the upper margin 
adjacent to the paranuchal this bone is traversed by the sensory line 
śroove which branches off from the side downwards somewhat posterior- 
ly, similarly as is shown in Jaekel's reconstruction of Pholidosteus. 
The width of the marginal ranges from 32 to 41 mm, the length of the 
preserved part is 50 mm. 

By its shape the paranuchal (fig. 4; pl. II, fig. 4) closely resembles 
the corresponding element in Pholidosteus and anteriorly it was most 
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Fig. 3. — Malerosteus gorizdroae n. gen. n. Sp. 

diagrammatical reconstruction of skeleton, side view; 

missing parts dottad. ADL anterior dorsolateral, IG ia- 

fragnathal, M marginal, PN paranuchal, PrO preorbital, 
PSO postsuborbital. 


likely connected with the postorbital thus separating the marginal from 
the central. Similarly as in Jaekel's reconstruction of Pholidosteus there 
are no traces here of the posterior portion of the occipital line (called so 
after the nomenclature of Gross, but by Stensió referred to as the „po- 


Fig. 4. — Malerosteus gorizdroae n. gem., n. sp.: 
posterior margin oi paranuchal; fg joint socket, 
pg joint process, «x lateral edge. 


sterior pit-line*), whose presence in Pholidosteus has, however, been 
mentioned by Gross (1932 b, p. 14). The portion forming a sheath for 
the postero-lateral ends of the nuchal (Heintz's „hind thickening”) is not 
so conspicuously arched ventrally as may be observed in Dinichthys. 
In consequence, the posterior lateral impression, as it is called by Heintz, 
is not so clearly limited. At the same time, in Malerosteus we can 
distinguish that part which forms the joint thickening. The joint socket 
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is relatively lomger (31 mm) and narrower, and displays greater 
uniformity of diameter than in Dinichthys, being here 7 mm laterally 
and 6 mm mesially. The lower and upper „joint processes", as called by 
Heintz, are not developed. The position of the top of the upper process 
is marked by a rib reaching here! to the margin of the socket. The 
glenoidal process was short (15 mm as measured outside at the margin 
of the ornamented paranuchal surface) and obliquely placed. Its outline 
does not protrude beyond the margin of the joint socket. 


The infragnathal (pl. I, fig. 7 a-b) is fragmentary, but with the 
functional part preserved on the left side. Its anterior symphyseal end is 
provided with „a rather large tooth-like process, 10 mm high. Dorsally, 
behind it stretches the crushing surface, which is moderately broad 
(€ mm; frontally and narrowing posteriorly). It has a mesial impression 
to accommodate a tubercle present on the posterior supragnathal. The 
entire functional portion of the infragnathal is an almost perfectly flat, 
uniformly thick plate. At its lower margin there is a groove for the 
mandibular line, running antero-medially. Its presence indicates that 
Meckel's cartilage was not in contact with the lower margin of the 
infragnathal, as has been figured in Stensió's (1934) reconstruction of 
Leiosteus, but that it occupied more mesial position in relation to the 
infragnathal. The length of the functional portion of the infragnathal 
in Malerosteus is 62 mm, the height being 24 mm. | 

The posterior supragnathal (fig. 5; pl. I, fig. 6 a-c) is an elongated 
plate narrowing posteriorly. Frontally it is provided with a lateral 
process, as in Coccosteus, but without the vertical row of denticles. 
The lower side has a fairly broad surface, convex throughout, which, 
corresponding to the form of this element, is rhomboidal and has 
a triangular excavation bounded by two diagonals. The exterior corner 
corresponding to the lateral process is provided with a minute tubercle. 
A larger one is situated more or less centrally, i.e. nearer to the mesial 
angle. The anterior mesial surface is concave, both vertically and hori- 
zontally agreeing with the shape of the contiguous surface of the anterior 
supragnathal. The length of the posterior supragnathal is 48 mm, the 
width 32 mm, when measured in the upper part of the element from 
the apex of the upper process, which is here almost horizontally placed, 
to the side margin of the lateral process. The frontal width of the 
crushing surface is 16 mm; maximum height, together with the tubercles, 
is 18 mm, of which 2 mm are involved by the mentioned tubercle. 

The anterior supragnathal (fig. 5; pl. I, fig. 4 a-b, 5) of both sides 
have been preserved, though damaged. They are in the shape of 
horizontally curving plates. Along the curving edge is a roumded crest 
elongating downwards into a strongly tooth-like process 10 mm in length. 
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Mesially, behind the mentioned process, there is an excavation to fit 
a similar [process of the lower jaw. Farther to the rear stretches a small 
flat area which is the extension of the crushing surface in the posterior 
supragnathal. The upper portion and the anterior margin are damaged 
in both specimens. | 

The height of the anterior supragnathal cannot have been much 
in excess of 22 mm (not comprising the tooth-like process). The maximum 
aitained thickness is 7 mm. 


Fig. 5. — Malerosteus gorizdroae n. gen., n. sp.; jaw apparatus: A upper elements, 


ventral view, B same, side view, C€ jaw apparatus, medial view, D-E posterior- 


supragnathals, ventral view, D Dinomylostoma beecheri, E Mylostoma variabile, 
ASG anterior supragnathal, IG infragnathal, PSG posterior supragnathal, pl laterak 
process, posterior supragnathal, mt middle tubercle. 
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The parasphenoid belonging to this specimen has already been 
individually described in a previous note of the writer (Kulczycki, 1956) 
as an element of Brachythoraci n. gen. 

The anterior dorsolateral (pl. II, fig. 3) is here incomplete, as most 
of the bones of this specimen. The sensory line runs on the outside, 
reaching to the hind margin of the bone, perhaps even beyond it. The 
course of the lateral line also indicates the dorsolateral margin, along 
which the lower and the upper parts of the anterior dorsolateral lean 
against one another. The angle thus produced by them near the anterior 
margin has 140”, while posteriorlyit approaches 180? and the dorsolateral 
edge disappears.. On the median side, along the posterior margin, a flat 
area is indicated, overlapped by the posterior dorsolateral. On the 
anterior damaged edge there is an inconspicuous thickening suggesting 
that the condyle was not developed very strongly. The length of the pre- 
served part is 85 mm. The thickness at the anterior margin is up to 18 mm. 


As is shown by its description, the head shield of Malerosteus 
displays marked resembłance to that of Pholidosteus. It is to this genus 
that Gorizdro-Kulczycka (1950) has referred fragments of head shield 
from Czarnocki's collection. Nevertheless, the evidence acquired on 
a more complete specimen, particularly that from the characteristic jaw 
apparatus, calls for the assignment of this form to a new genus. 

A specimen of the posterior median ventral bone (fig. 6; pl. III, fig. 3) 
in a satisfactory state of preservation, found in the Frasnian of the 
Wietrznia hill, can omly tentatively be assigned to the same species. 
Its tuberculation pattern does not exclude the possibility that this 
element is referable to genus Malerosteus whose range should in this 
case be shifted to the Middle Frasnian. Specimens of M. gorizdroae 
from the Upper Frasnian, however, do not exhibit a concentric arrange- 
ment of tubercles, which is here quite conspicuous near the ossification 
centre. 

The posterior median ventral here considered (fig. 6; pl. III, fig. 2) 
is in the form of a large plate, 107 mm long and about 85 mm broad. 
1t is gently transversely curved indicating that the ventral shield of this 
species was slightly convex. Anteriorly there is a small area, 12 mm in 
length and 32 mm in width, to fit the anterior median ventral. Fairly 
large areas stretch along the side edges to be overlapped by the 
ventrolaterals. Further to the front are somewhat raised areas, about 
60 mm in length on every side and about 86 mm in width, overlapped by 
the anterior ventrolateral. At the back a lowered and smaller area is 
observable to fit the posterior ventrolateral. Its maximum width is 20 mm 
while the length is 58 mm. The free area of the posterior median ventral, 
covered by tuberculation, has the outline of a cross with a blumt fore- 
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arm, while the others are pointed. Its tuberculation resembles that 
characteristic of M. gortzdroae. 

The element described above is interesting since we can observe in 
the middle of its free surface an area distinctly limited posteriorly and 
exhibiting a finer tuberculation with a radial arrangement. This area 
most likely corresponds to the juvenile stage of the posterior median 

ventral plate. Its outline indicates 

Wes ą that considerable changes in the shape 

of this element must have occurred 
along with its growth. In a young 
individual it was short, its outline 
being an almost regular pentagon 

. with gently concave margins. The 
j differences occurring between a ju- 
*, venile and an adult specimen are so 
; great as to make possible the assign- 
ment of their detached skeletal ele- 
ments to different taxonomic units. 
A nuchal (pl. III, fig. 2 a-b) in 

a fairly satisfactory state of preser- 
vation has been found in the same 
beds as the specimen described above. 
It has a similar ornamentation, con- 
sisting of coarse tubercles whose 
arrangement is concentrie around the 


Fig. 6. Malerosteus gorizdroae?, poste- ossification centre only where they 
rior median ventral. Thick continuous i 
ASEWOWNE of HreETAPOA" WY adUNAACIE of smaller size. Ventrally, near 


individual; thin continuous and broken to the hind margin a double socket 
line — outline of free area in young ME 5 ; 0 
Mad rdóediMine*=LGutn= soż distinctly divided centrally is discer- 


the whole element in adult individual. Nible. The partition that divides it is 

broad anteriorly, narrowing down to 
the back. In addition a relatively low transversal ridge occurs here, behind 
which on the hind edge there is a minute central process. The preserved 
fragment is 40 mm in length along the central line and 73 mm broad 
along the hind margin. 


Occurrence. — The Frasnian, horizons II? and III in the Psie Górki 
and Wietrznia hills. 


Genus Tomaiosteus* n. gen. 
Diagnosis. — Brachythoraci, with the head broad and flattened, at 
least in the anterior part, and moderately large orbits placed near the 


* 'The generic name from the Greek word conatoa — cuttin f - 
sion to the cutting type of the jaw apparatus. h ? SOA 
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anterior end of the skull. The pineal touches the centrals and the rostral, 
thus completely separating both preorbitals. The jaw apparatus of the 
cutting type not too highly specialized. Posterior gnathal with preserved 
lateral process. 

Remarks. — This genus is monotypic, erected to include Tomaiosteus 
grossi n. sp. From other forms with a cutting jaw apparatus this genus 
differs in the presence on the posterior supragnathal of the lateral 
process which is here, however, not so strong as in Coccosteus and 
similar forms. From the latter, Tomaiosteus also differs in a poorly 
developed upper process and in general outline of the hind upper jaw 
element. 


Tomaiosteus grossż n. sp.* 
(text-fig. 7; pl. III, fig. 4, 5). 


Material. — The preserved fragment represents an almost complete 
pineal, a major part of the preorbital, small fragments of the centrals 
and a satisfactorily preserved posterior supragnathal. An indeterminate 
endocramial fragment was also found together with these remains. 

Diagnosis. — The same as for the genus, kut also sculpture characteri- 
stics, consisting of irregularly disposed tubercles of varying size and with 
basal diameter of 1 mm or less. 

Holotype. — Fragment of fore-part of skull with the posterior 
supragnathal (I. G.) (pl. III, fig. 4, 5). 

Description. — Pineal (fig. 7; pl. III, fig. 4) is an elongated bone 
whose length measured medially, 
without the portion missing in the 2==mf Sakaw > 
specimen but together with the po- - BRR 3) 8 
sterior process, is 40 mm. Dorsal, 
tuberculated surface 15 mm in length 
and minimum 7 mm. in width. 
The pineal plate overlaps the centrals 
wedging in between their dorsal 


surfaces. In this way, when seen from ua ż 
the ventral side of the head shield, ia ze 
this process appears as a triangular , ai |= 
element, half its actual length. The pjs, 7. — Tomaiosteus grossi n. gen. 


remaining free margins preservedin n. sp.; the pineal: A ventral view, 
ś są B dorsal view. 

the specimen, have grooves fitting 

the corresponding ridges of the mesial preorbital margins. At a distance 

of 25 mm from the apex of the medial posterior process is the minute 


4 "This species is dedicated to Prof. Dr. W. Gross from the Geol.-Paleontolo- 
gical Institute of the Humboldt University in Berlin. 
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pineal foramen opening on the ventral surface of the bote into the pińeal 
depression. This hoilow is sharply limited by a distinet ridge while to the 
front it gradually passes into the ventral surface of the pineal plate. 
It is noteworthy that the pineal foramen is placed somewhat laterally 
to the plane of symmetry indicated at the bottom of the pineal foramen 
by a slight elongated rib. This is also a sign that the pineal opening was 
originally paired. | 


The preorbital (pl. III, fig. 4) must have been very broad and almost 
flat. Its median margin is arcuate, at first adjacent to the rostral. The 
preorbital was connected with the latter by a narrow but rather long, 
transversally directed embayment in the anterior part of the median 
margin. The orbital margin of the preorbital is not preserved. The limit, 
however, of the orbital vault, visible from the ventral side, where we 
cam also see a fragment of the postorbital, suggests that the orbits were 
relatively small, most likely much less than 45 mm in diameter. In the 
anterior median portion of the orbital vault is a funnel-like impression. 
Above it, in the crest centrally limiting the vaulting, a notch amd 
a groove occur, probably serving as a duct for a nerve or vessel 
branching. z! 


The preserved fragment of the central indicates that this element 
was more than 60 mm broad in the amterior part. The anterior margin 
of its lateral portion is nearly straight, transversal to the cranial axis. 
Miestally it develops a broad triangular process, about 20 mm high and as 
much basally broad. This process fits beiween the preorbital and the 
posterior pineal process. 


The posterior supragnathal (pl. III, fig. 5 a-b) is of the cutting type 
with a fairly sharp lower edge. It is in the form of a plate, 43 mm long, 
mesially divided by a vertical ridge into the hind portion 27 mm in 
length and the front portion 10 mm in length. The basal width of this 
ridge-like thickening is 6 mm, being 4 mm at top. It extends above the 
upper border of the element and fonms a rod-like upper process gently 
curved inward. The posterior supragnathal attains a maximum height 
of 25 mm within the ridge-like thickening. Laterally, the anterior 
thickened portion, 20 mm in length, forms a protrusion limited by the 
vertical posterior margin. This protrusion corresponds with the lateral 
posterior supragniathal process oceurring in genus Coccosteus and others. 
Above this process, on the upper border on the element, is an impressioń 
to fit the ligaments or muscles. The lower margin, seen from the side, 
has the outline of a flattened letter „W*, showing two sharp bends. 
In agreement with this arrangement, the surface touching the infragna- 
thal and: oceurring on the mesial side of this element is narrow anq 
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arched posteriorly, while anteriorly it widens out overiąpping the vertical 
ridge-like thickening and then abruptly narrowing again. 
Occurrence. — The Frasnian, horizon II in the Wietrznia Hill. 


Genus Dinichthys Newberry, 1885 


Remarks. — Genus Dinichthys was erected by Newberry to include 
species D. herzeri described by him. Later, a number of species was 
included into the genus, some of which subsequently were referred to 
other genera, while many of the remaining forms are known only on very 
inadequate fragments. 

In 1946, Dunkle and Bungart differentiated two groups of forms in the 
dinichthyids. One oi them, in those authors” opinion comprising D. 
herzeri Newberry and genus Gorgonichthys, is characterized by jaws with 
a blunt crushing edge, while the other group, typically represented by 
D. terrelli Newberry and D. intermedius Newberry, displays sharp, 
cutting edges. These suggestions led Lehman (1956) to separate D. herzeri 
irom the remaining forms, retaining for it the generic name of Dinich- 
thys and creating the new genus Dunkleosteus to include the forms of the 
„terrelli* group. 

Even such forms whose referability to genus Dinichthys had not been 
questioned until a short time ago, represent various evolutionary stages 
and. lines of this stodk. To give a true picture of the relationship of these 
forms it will, doubtless, be necessary to separate a number of subgenera, 
or mayłbe, even genera. At the present moment, however, Lehman's 
otherwise reasoniable standpoint creates many practical difficulties. It 
either leads to a mechanical assignment of all forms, D. herzeri excepted, 
to the new genus Dunkleosteus, engendering the possibility of their being 
subsequently shifted from one to another systematic unit, or left un- 
classified. Both these possibilities seem obviously unrecommendable to 
the present author who is prompted tentatively to retain the old 
systematic arrangement of Dinichthys alterable in the future, after 
a detailed revision based on study of new material concerning the now 
inadequately known forms. 


Dinichthys pustulosus Eastman, 1897 

(text-fig. 8, 9; pl. IV, V; pl. VI, fig. 1-3) 
1897. Dinichthys pustulosus Eastman; C. R. Eastman, On the relations... p. 38. 
1898. Dinichthys pustulosus Eastman; C. R. Eastman, Some new points. „ p. 748— 


754, fig. 1, 2. 
1907a. Dinichthys pustulosus Eastman; C. R. Eastman, Devonic fishes.., p. 130—13B, 


piomi2 

1918. Dinichthys pustulosus Eastman; L. Hussakoff ś$z W. L. Bryant, Catalog of fos- 
sil fishes.... p. 50—353, pl. 12; pl. 13, fig. 1, 2, 4. 

1956. Dinichthys cf. pustulosus Kulczycki; J. Kulczycki, On the parasphenoid..., 
p. 105—106, pl. 1, fig. G; pl. 2, fig. 3. | 
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Material. — Material consisting of two large cranial fragments, one 
from the Lower, the other from the Middle Frasnian in the Wietrznia 
hill; fragments of the median dorsal, nuchal, paranuchal and anterior 
lateral plates from the Middle Frasnian of Wietrznia, while an anterior 
supragnathal has been recovered from the lower Cheiloceras beds, and 
two median dorsal fragments from the Frasnian horizon III (Mantico- 
ceras beds) in Kadzielnia. | 

Description. — Head shield fragment from the Lower Frasnian of the 
Wietrznia hill (fig. 8B; pl. IV) comprises a complete nuchal and right pa- 
ranuchal, part of left paranuchal, both centrals without anterior processes, 
medial part of the marginal and a small portion of the postorbital. This 
specimen has not been distorted and exhibits the natural doming of this 
portion of the head shield. 

On the posterior margin, limited by the nuchal, the head shield 
is with a roof-like bend of about 130. Farther to the front the doming 
grows gentle, more arcuate and, beginning from the anterior suture of 
the nuchal bone, a shallow, extensive depression is indicated, stretching 
to the sides of the supraorbital lines on the centrals. 

The nuchal is with a markedly regular outline which is almost 
perfectly symmetrical. Its free outer surface is of trapezoidal form, 
110 mm in height and with the basal width equal to about 180 mim, 
when measured along the chord line between the most outlying lateral 
points. The posterior margin, limiting the nuchal gap, is slightly concave, 
arched, provided with a central process, 40 mm broad at the base. The 
anterior margin, 68 mm long, limiting both centrals, runs in a straight 
line across the head shield, interrupted by only three small, sharp pro- 
cesses. The middle one of these wedges in between the two centrals, 
while the two others are placed on the side ends of the anterior nuchal 
margin with their apexes directed to the middle of the respective 
centrals. The lateral nuchal margins frontally uniting with the posterior 
central processes and to the hind with the paranuchals, show a gently 
arcuate course, only slightly broken up in the area of contact with the 
suture between the central and the paranuchal. In the hindmost section 
only, the suture between the muchal and paranucha! forms two larger 
indentations. Ventrally, the nuchal is considerably narrower. Its posterior 
margin is 120 mm long. To the front the nuchal contracts centrally ta 
45 mm broadening out again to 55 mm in the region of the amterior 
paranuchal margins. From this point the nuchal margins extend in 
converging rectilinear lines directed to the front, producing an angle 
of 70” and wedging in between both centrals. In the centre of this area 
an elevation rises from which stretches a faintly indicated ridge laterally 
limited by likewise slight grooves. At a distance of approx. 80 mm 
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from the anterior end there occurs on the ventral surface of the nuchal 
plate a depression (the „double sockets* of Heintz), sharply limited at the 
front as well as at the back, 40 mm broad and 15 mm long and high. 
The bi-partition of the depression is indicated by a slight mnotch on the 
front wall together with a small median crest, and two, similarly small 
crests on the back wall. The posterior limit of the depression consists of 
a transversal ridge (,„transversal commissure” of Heintz), considerably 
more massive than in Dinichthys intermedius with a thickness of 20 mm. 
From its back wall, a small median crest probably ending in a larger 
process, as well as two lower lateral crests extend on the central process 
of the posteriór nuchal margin. At the transversal commissure the nuchal 
thickness attains 30 mm. As may be seen in the section obtained by the 
breaking off of the area occupied by the left joint socket, the nuchal 
wedges in this area into the deep pocket produced by the mesial para- 
nuchal margin and forms the major bulk of the ridge (the „hind thickening” 
of Heintz) which mesially limits the posterior lateral cranial cavities. 
The paranuchal has the outline of a triangle with truncated corners. 
The hind corner involves the joint socket. The shape of the latter ele- 
ment suggests that the condyle must have been thick and relatively 
short. The width of the joint surface measured parallel to the axis of the 
joint is 22 mm, while the diameter of the curvature is 16 mm on the 
lateral margin and 14 mm on the mesial. It should be stressed that the 
axis of the joint is not placed horizontally, as figured by Heintz in the re- 
construction of the skull of Dinichthys intermedius (1932, fig. 36), but 
runs obliquely from outside of the top and front mesially downward and 
backward at an angle of approx. 15” to the horizontal line drawn across 
the head shield. Tihe lower lip of the joint socket unites with the base 
of the joint process (lacking in the specimen under consideration). At the 
base it is 14 mm wide and 6 mm thick. Quite close to the boundary 
between the outer margin of the joint surface and the mesial margin 
of the joint process, the paranuchal margin produces a moderately 
conspicuous, sharp process traversed by the groove of the lateral line 
passing on to the anterior dorsolateral. At a small distance from this place, 
the posterior lateral margin of the paranuchal limiting the cleft between 
the head shield and body armor beneath the joint, forms a small list 
which, with head lowered, is overlapped by the front margin of the 
pectoral girdle. Mesially, the upper lip of the joint surface forms a sharp, 
beak-like process overhanging the joint cavity and at the same time 
elosing up the pocket-like depression of the median paranuchal margin 
occupied by the lateral part of the nuchal plate. From this point, along 
the lateral part of the posterior nuchal margin, extends the fairly long 
shelf-like list, taking part in the limitation of the anterior head shield 
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raargin. This process resembles a similar structure in Plourdosteus traut- 
scholdi. The anterior paranuchal margin contacting with the central and 
marginal plates is irregularly arcuate. The outer paranuchal surface is 
traversed by the sensory line canal, by Gross referred to as temporal, 
while Heintz calls it marginal, and by an „occipital canal” (called so in the 
nomenclature of Gross, by Stensió called the „posterior pit-line”) not 


Fig. 8. — Dinichthys pustulosus, part reconstruction of head shield (dotted areas): 
A from the Middle Frasnian, B from the Lower Frasnian of Wietrznia; C central, 
N nuchal, M marginal, PN paranuchal, PrO preorbital, PtO postorbital. 
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reaching the suture with the central. In the angle produced at the 
contact of these canals is the opening of the endolymphatic canal. At 
a distance of 10 mm from the apex of this angle, the temporal canal 
branches off passing onto the anterior dorsolateral. The ventral surface 
of the nuchal in Dinichthys pustulosus is distinguished by the consider- 
able width of the mesial step-like elevation forming a pocket for the 
lateral nuchal margin and, together with it, producing the hind thick- 
ening of Heintz. This thickening as compared to that in D. intermedius, 
is very massive and characterized by considerable width, increasing 
anteriorly (42 mm above the joint socket, 57 mm near the transversal 
thickening, limiting the nuchal depression). Within the central portion 
of the hind thickening, along its lateral side, a broad but shallow 
' depression extends ventrally, which, to the hind passes into a similarly 
wide and low blind canal, rapidly growing narrower. Within the lateral 
wall of the hind head shield thickening, formed by the vertical paranuchal 
shelf, runs the endolymphatic canal. Its inner opening is placed at the 
anterior end of the above mentioned thickening opposite to the point 
of convergence of the nuchal, paranuchal and central sutures. , 

The centrals show an intricate outline. Medially they are united by 
somewhat flexuous suture. In the hind of the mesial part they are trans- 
versally truncated by the nuchal element stretching far to the front. The 
posterior tongue-shaped processes of the centrals adjoin the fore part 
of the lateral nuchal margin. Laterally to these processes wedged in 
between the muchal and paranuchal, the margin of the central after 
a slight bend resumes its rectilinear course sideward to touch the genal 
plate where it curves and then mesially runs on arcuately forward. The 
width of the central is 92 mm as measured from the point where the 
two centrals and -nuchal come together to the point of convergence 
between the central, genal and paranuchal. The length is 97 mm, as 
measured from the hindmost point of the posterior process laterally to 
the frontal margin of the anterior processes which are missing on the 
here considered specimen. On the external surface of the central plate, 
supraorbital and central, sensory line canals are visible, converging to 
the middle of the element. The latter of these lines projects somewhat 
farther across the plate inward in relation to the supraorbital line. 
Besides these two canals, an isolated section of the sensory line (the 
„Restkanal* of Gross, the „central pit-line* of Stensió) is also found 
om the central. After running inwards in a transversal direction to the 
middle of the element, this line bends backwards without, however, 
uttaining the margin adjacent to the nuchal. A considerable portion of 
"he ventral surface of the central is overlapped by the plates encircling 
't so that its free surface is confined to the middle area. In the studied 
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specimen this is 71 mm in width and 74 mm in length. This area is 
occupied by a shallow, bowl-like depression, without sharp lateral limits, 
elsewhere surrounded by a semicircular thickening. At the boundary 
with the nuchal plate there is a groove. It forms an embayment near 
the end of the paranuchal at the opening of the endolymphatic canal. 
Farther this embayment opens into the posterior lateral cavity and 
extends over a short distance along the suture between the central and 
the paranuchal. 

The only preserved part of the marginal is that oceupying a mesial 
position in relation to the lateral line groove running across this element. 
Along the anterior part of this line, on the vemtral surface of the plate, 
stretches a ridge-like thickening which posteriorly lowers down and 
becomes sharp-edged. It constitutes the hind part of the „lateral 
consolidated part* of Heintz. At the boundary between the marginal and 
the postorbital it is 350 mm long. 

A large area of the external surface is smoothed out, undamaged 
tuberculatiom is to be found on the centrals only. The tubercles are very 
minute, below 0.3 mm and densely disposed (100 to 200 over 1 cm?). 

The parasphenoid, already described in details by the present author 
(Kulczycki, 1956) was found together with the above considered head 
shield fragment. From the same element in Dinichthys terrelli it differs 
primarily in the presence on the dorsal surface of a small tuberculated 
area. The other differences mainly concern proportions. 

The other cranial fragment (fig. 8A; pl. VI, fig. 2) from the Middle 
Frasnian beds of the Wietrznia hill (horizon II), belongs to an individual 
with similar, perhaps somewhat lesser dimensions, and is characterized by 
less regular shape of bones. This is particularly so in the case of suture 
between the two centrals which displays a markedly flexuous course, 
also in that between the centrals and the nuchal which is equally zigzag 
and less symmetrical than in the above described specimen. The propor- 
tions of the respective bones are also somewhat different. For example, 
the nuchal is here relatively short and wide, being 90 mm long as 
measured dorsally along the median line, while the width of the anterior 
margin is 75 mm, the length of the posterior margin being probably 
about 180 mm. The rather bad state of preservation of the studied 
specimen makes impossible a closer comparison of proportions in the 
particular plates, it would seem, however, that the shortness of the nuchal 
is its chief characteristic. The ventral length of the nuchal is 100 mm as 
against 130 mm displayed by the lower Frasnian specimen. The distance 
from the base of the joint process to the anterior nuchal extremity is 
here 155 mm, being 175 mm in the Lower Frasnian specimen. Corespond- 
ingly, the distance from the point of divergence of the sensory line on 
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the marginal from the median head line, measured on the cranial 
„urvature, is 140 and 130 mm respectively. The proportions of the 
centrals were markedly similar or even the same as observed in the 
individual from the Lower Frasnian. The width and length (without the 
anterior process) are, in. both cases, 70 mm. The length of the anterior 
process is not less than 30 mm. 

The considered specimen is with an almost pertectly preserved 
marginal. It is a relatively narrow bone, with width never exceeding 
50 mm and length up to 110 mm, fonming the lateral margin of the 
eranial dome with the posterior lateral corner. The latter projects far 
to the side (the+distance from its apex to the median head line, measured 
on the curvature, being approx. 200 mm) and does not display the 
presence of an independent postmarginal element. The lateral border of 
the marginal is incurved to produce an angle at the middle bone level. 
Its shape indicates that, similarly as in Coccosteus and other species of 
Dinichthys, the union of the cranial dome with the bones in the check 
area was not intimate. The boundary with the postorbital is anteriorly 
indented where the sensory line groove passes from one bone to the 
next. This is similar to what has been observed in the before described 
specimen and in the fragment of a North American head shield (Eastman, 
1898, fig. 2). On the lower surface, from the apex of the process forming 
the exterior angle of the skull to the middle of the element and then 
parallel to the sensory line, stretches a thickening. It is low at its 
beginning, but gains in height as it advances, sharp-edged in its hind 
part, and particularly so in the central region. This is the posterior part 
of the so called lateral consolidated part. It displays a frontal height 
of 25 mm. This thickening passes on to the postorbital where, about the 
middle of the element it tapers into a rather narrow crest, inwardly 
inclined. On the ventral side it exhibits a concavity (the double sockets) 
posteriorly steeply limited. 

The middle part of the postorbital being damaged, it is impossible 
to ascertain whether the median cranial process existed at all and how 
it was shaped. Hereabout, along the course of the central groove on the 
external surface, the triangular, shelf-like process of the central plate 
is wedged into the inner border of the marginal. On the ventral surface, 
the suture between the marginal and the postorbital has a similar course 
as that in Dimichthys intermedius. 

The course of the sensory line grooves displays some individual 
variations as compared with the Lower Frasnian head shield. To say, 
the central groove does not on the inwand side go beyond the line 
indicated by the course of the supraorbital groove. The so called vestigial 
groove or the median pit-line lies very close to the central groove, cur- 
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ving backward it reaches the margin of the central plate contacting with 
the nuchal. In these details the here described specimen closely resembles 
the head shield described from North America (fig. 9). 

In addition to these major samples, two smaller cranial fragments 
have been found in the Middle Frasnian of the Wietrznia hill. 

An incomplete nuchal represents an individual at least three amd 
a half times larger than that from the Lower Frasnian. On the ventral 
side it exhibits a concavity (the double sockets) posteriorly steeply limi- 
ted. On the postenior margin there is a surface for the process of the 
paranuchal reaching far inwards. A deep notch in the frontal part of 
the lateral margin indicates that the paranuchal overlapping the nuchal, 
particularly so on the dorsal side, was itself wedged into the margin 
of that element by means of a stout shelf. 

A fragment of the joint socket area of the paranuchal is, on the 
contrary, to be referred to a considerably smaller individual. The width 
of the joint socket, measured parallel to the axis of the joint, is scarcely 
13 mm, while the diameter of the curvature is 9 to 10 mm. In 'spite of 
the smaller dimensiions of that specimen the size of the ornamenting 
tubercles and its density do not differ from those common in larger 
individuals, which indicates that the size of tubercles did not alter with 
the age of the individual. 

Of the jaw apparatus belonging to the here studied form our material 
only contains the right anterior supragnathal collected from the lower 
Cheiloceras beds of Kadzielnia (pl. VI, fig 1). Its shape is that typical of 
genus Dinichthys. We may distinguish here an anterior part which is 
narrower, being only about 15 mm wide, and a wider posterior (lateral) 
one, about 30 mm in width. Both these parts meet at an angle of nearly 
900 forming a ridge, in the lower portion made conspicuous as a rounded 
crest. In the upper part it is replaced by a triangular nearly plane 
surface. Alomg this ridge the anterior supragnathal is thickened and 
elongating downwards forms a tooth-like process, triangular in section. 
Another tooth-like (process, though much smaller, occurs at the lower 
end of the posterior edge of the element. The upper end of the anterior 
part continues as a lobe-like process, curved inward. The presence of 
a series of „denticles” on the vertical edge of the tooth-like process is an 
index character permitting the assignment of this jaw element to the 
remains of Dinichthys pustulosus. The height of the preserved part of 
the anterior supragnathal is 42 mm. Another 10 mm must be added to 
this figure to make up the missing apical pick of the tooth-like process. 

Of the body armour the Holy Cross Mts. material contains four 
fragments of the median dorsal and one of the anterior lateral. 

The most complete specimenm of the median dorsal (pl. V) has been 
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Fig. 9. — Dinichthys pustulosus; sketch drawings of fragmentary 
North American head shields, after Eastman, 1898, fig. 1; 1907. 
pl. 12. Legend — as in fig. 8. 
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recovered from the Liower Frasnian of the Wietrznia hill, together with 
the described above fragment of skull. It is strongly curved at an angle 
of 1109, without, however, forming an edge. Ventrally there is a strongly 
developed keel, attaining in the hind part a height of 60 mm and a length 
of over 180 mm at the base. The process of the keel, not preserved in 
the studied specimen, was placed in a more vertical position than that 
in Dinichthys intermedius, meeting with the external surface of the 
element at an angle of 110. From its base, clearly indicated ridge-like 
thickenings extend to the side forming an angle of nearly 90. They go 
on arching laterally and growing flatter and broadening out to disappear 
completely at a distance of about 80 mm from the keel. The dorsal 
surface is tuberculated finely but apparently not so densely as in the 
above described fragment of the head shield. Very faint traces are 
discernible of the sensory line grooves (pl. V, fig. 2), running obliquely 
on the dorsal surface of the median dorsal from the side and fromt, 
inwards, to the hind part of the surface, without, however, attaining it. 

The other median dorsal fragment collected from the Middle Frasnian 
of the Wietrznia hill is in a still more fragmentary state of preservation, 
being broken up into minute fragments. It belonged to a far larger 
individual and may have been less strongly transversally curved. On 
the outer surface the tubercles show a most uniform and very dense 
arrangement. 

The two remaining median dorsal fragments, recovered from the 
Upper Frasnian (Manticoceras beds) in Kadzielnia, are still more in- 
complete. They are referable to Dinichthys pustulosus on the character 
of ornamentation. 

The anterior lateral fragment (pl. VI, fig. 3) corresponds to that part 
of the anterior margin which was bent at the level of the posterior 
lateral corner of the head shield. Similarly as in D. intermedius, above 
the bent on the front margin of the anterior lateral, there is an elongated 
excavation, more closely limited anteriorly, overlapping the hind margin 
of the head shield, when the head is lowered. Farther downward, the 
iront margin of the anterior lateral widens out forming the base of the 
median process connected with the interolateral. Here a characteristic 
knob is to be noted. On the outer surface the tubercles are arranged 
with relative scarcity (less than 100 over 1 cm?), similarly as they are 
on the median dorsal from the Lower Frasnian. 


Remarks. — The shape of the anterior lateral, the median dorsal with 
its characteristic keel, the anterior supragnathal, as well as the general 
arrangement of bones in the head shield, and the free cheek area, all 
indicate that the above deseribed fossils are doubtlessly referable to 
genus Dinichthys (as interpreted above). Similar ornamentation is 


UPPER DEVONIAN FISHES 311 


displayed besides D. pustulosus Eastman, also by other representatives 
of this genus such as D. oviformis Gross from the Eifelian of the Rhine 
province, and D. magnificus Hussakof 8z Bryant from Genesee in the 
state of New York. 

Dinichthys ovijormis is known on detached fragments of the para- 
nuchal, anterior dorsolateral and median dorsal described by Gross 
(1933b, 1937). The two first mentioned specimens differ from the remain- 
ing ones as well as from the Holy Cross Mts. specimens in larger size 
and less dense arrangement of tubercles on the periphery. One specimen 
of the mediam dorsal of D. oviformis is with rounded, very closely 
disposed tubereles, and is not provided with thickened ridges reaching 
to the base of the crest. This specimen is doubtlessly referable to 
a different form than that described above. The other median dorsal 
specimen of D. oviformis in character of ornamentation, preserved over 
a small area only, resembles more closely the Holy Cross Mts. specimens, 
but differs from them in the tapering hind end and less strong trans- 
versal curvature forming here an angle of 120. 

Dinichthys magnificus differs conspicuously from our form both in 
the shape of the whole head which narrows strongly anteriorly and 
widens out posteriorly, and in the outline of the various bones. 

The resemblance of the Holy Cross Mts. specimens with D. pustu- 
losus is, on the other hand, obviously striking. 

Besides such characteristic features as the presence of a number of 
denticles on the anterior supragnathal, of vestigial sensory lines on the 
median dorsal, the outlines of the various bones of the head shields in 
both — the American and Holy Cross Mts. specimens — are identical 
so much so as to include such a detail as for example the bent of the 
suture between the central and the marginal, situated to the side of the 
hind tongue-shaped process in. the central part. Some existing unimpor- 
tant differences do not appear to the present author as exceeding the 
range of individual variation which, on evidence of specimens from 
Wietrznia and more particularly so of the North American head shields 
is rather strong within this form and is mainly associated with irregula- 
rities of growth and ossification. The only differences, possibly observ- 
able, between/specimens from North America and those from the Holy 
Cross Mts. are as follows: a) somewhat coarser tuberculation in the Ame- 
rican specimens; b) the presence of an additional branching of the sensory 
line groove on the central plate (the ,„Restkanal" of Gross, or the „median 
pit-line” of Stensió); finally possibly also less clearly marked sensory 
line grooves on the median dorsals of the Polish specimens. This last 
difference, however, has not been quite doubtlessly ascertained by the 
writer since no adequate illustrations of the American median dorsal 
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specimens were available besides a schematic drawing. Inasmuch, how- 
ever, as these dissimilarities are of no great importance and pertain to 
characters displaying strong variability, it is probable that we have 
here a geographical variety of D. pustulosus representing a somewhat 
more advanced evolutionary stage. 

D. pustulosus was established by Eastman (1897) on evidence of 
a fragmentary ventral plate, probably the anterior ventrolateral, and of 
a somewhat more complete anterior dorsolateral, both distinguished by 
a „finely tuberculated style of ornament. As figured in the original 
description, these tubercles, however, are large and scarce, rather 
approaching the ornamentation of D. tuberculatus. They do not fit into the 
description of other specimens of D. pustulosus published subsequently 
either by Eastman himself or by other authors. This is most likely 
a result of the lack of precision in figuring them, since Eastman writes 
that: ,,... the artist has represented these somewhat diagrammatically.... 
Hence, during comparative studies of material the present writer relies 
on fuller descriptions of more complete material later published by 
Eastman (1898) and by Hussakof and Bryant (1918) rather than on East- 
man's type. 

The presence of a branch of the sensory line groove on the central 
plate, as mentioned here above, is thus not regarded by the present 
writer to be a constant feature of the American specimens; in any case 
its behaviour varies considerably. 

On evidence of the above data, D. pustulosus corresponds to a pri- 
mitive form of moderate dimensions, distinguished a) by markedly fine 
tuberculation which is absent from very narrow strips only along the 
margins of bones; b) by strongly domed head shield; c) by somewhat 
flęxuous course of sutures; d) by a relatively long contact of the centrals: 
along the median line; e) by an anteriorly bluntly truncated, fairly long, 
trapezoidal nuchal; f) by the presence of the median pit-line (the 
„Restkanal'* of Gross) on the centrals, and of traces of the sensory line 
grooves on the median dorsal; g) finally by the presence of vestigial 
tooth denticles on the infragnathal and anterior supragnathal. 

In his paper on the Brachythoraci from Tafilalet in Marocco published 
in 1956, Lehman refers to the view held by Orvig, according to which 
D. pustulosus is not believed to be a dinichthyid. Unfortunately, Lehman 
does not state any evidence for what he postulates besides mentioning. 
the fossil remains described by Hussakof in 1942. In what these are 
concerned, the views advanced by the authors mentioned above seem 
reasonably admissible. Nevertheless, as suggested by character of 
ornamentation, neither do Hussakof's specimens described in 1942 belong 
to D. pustulosus. In what regards other American materials known to 
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the present writer from literature, and still more so in regard to speci- 
mens from the Holy Cross Mts., it is not excluded that a fuller knowledge 
of the here considered form in particular and that of Dimichthyidae in 
general will necessitate the subgeneric or even generic separation of 
„.D. pustulosus, but will also confirm beyond doubt its association with 
the Dinichthyidae. 
Occurrence. — D. pustulosus has thus far been recorded from the 
_ Middle Devonian (Hamilton) of the states of Wisconsin, Iowa and IIli- 
nois, also from the Upper ,Devonian (Genesee) of Indiana, Kentucky and 
New York; now the range of this form must be extended throughout the 
Frasnian and the lower Cheiloceras Famennian horizons in the Holy 
Cross Mts. 


Dimichthys denisoni 5 n. sp. 
(text-fig. 10; pl. VI, fig. 4; pl. VII) 


Material. — Three specimens of the median dorsal, two of which 
come from the Clymenia beds of Gałęzice and the third one from the 
lower Cheiloceras beds of Kadzielnia in Kielce. 

Diagnosis. — A rather small representative of genus Dinichthys with 
bones unornamented, with the median dorsal characterized by a straight 
course of the lower margin of the keel, like it is in Dinichthys? jejfjerso- 
nensis Branson $z Mehl, but differring from it in greater height of keel 
"and in presence on apex of the carinal process of a typical spoon-like 
excavation. 


Holotype. — A nearly perfect median dorsal (1. G.) (pl. VII, 
fig. 2 a-c). 
Description. — All the specimens of the median dorsal plates are 


of pretty the same size, imdicating that they represent the average 
dimensions of an adult imdividual of this form. The best preserved 
specimen (pl. VII, fig. 2 a-c) from the Clymenia beds, is 135 mm in 
width, when measured along the chord line, and about 150 mm, when 
mesured along the curvature. It is gently domed and relatively strongly 
elongated, attaining in the median line a length of above 105 mm. The 
hind, gently rounded margin displays centrally, above the base of the 
carinal process, a rather small, semicircular process usually missing in 
representatives of genus Dinichthys. The keel, as mentioned in the above 
diagnosis, is characterized by a rectilinear margin stretching to the apex 
of the carinal process and attaining a length of 125 mm. The carinal 
process is slender and fairly long (60 mm in length and 15 mm in width). 
'£ starts with a slightly broadened out base without any branching 


5 This species is dedicated to Dr. R. H. Denison, Curator of the Fossil Fishes 
Department in the Natural History Museum of Chicago. 
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thickened ridges. Seen in profile its outline is gently arched. In the 
upper portion of the posterior surface a rather small rib runs along 
the median line extending to half the length of the process. A third, 
lower part of the process is occupied by a characteristic spoon-like 
excavation. The hind margin of the carinal process meets with the dorsal 
surface of the element at an angle of about 120”. 

The other specimen (pl. VII, fig. 1 a-c), collected at the same site, 
differs from that described above in somewhat larger dimensions. The 
carinal process here attains nearly 80 mm of length. In relation to the 
dorsal surface of the element it 
is placed at an angle of 1257. 

The specimen (pl. VI, fig. 4) 
from lower Cheiloceras shales 
of Kadzielnia is strongly com- 
pressed. Its state of preserva- 
tion, however, permits to ascer- 
tain that the shape of the crest 


Fig. 10. — Dinichthys denisoni n. sp., n £ th ri RSA 
longitudinal section of the median dorsal and. of the carinal po. 
with discernible outline of cerest. Outline the same as those in specimens 


of less complete specimen shown by 


broken line. from the Clymenia beds of Ga- 


łęzice. Similarly, the vaulting 
of the bones is gentle. The carinal process is here 75 mm long. 
Remarks. — In regard to the shape of the crest, the here considered 
iorm resembles D. jeffersonensis, but differs from it in greater height 
of crest and a more characteristic shape of the carinal process. 
Occurrence. — The Famennian, lower Cheiloceras beds of the Kadziel- 
nia hill in Kielce, and the Clymenia beds of Gałęzice. 


Dinichthys ceterus* m. sp. 
(pl. VIII, fig. 1 a-b) 

Material. — One specimen of the median dorsal. 

Diagnosis. — A small form characterized by lack of ormamentation 
and the nearly horizontal position of the caninal process. 

Holotype. — A fragment of the median dorsal (M. Z.) (pl. VIII. 
fig. 1 a-b). 

Description. — The preserved fragment of the median dorsal 120 mm 
in length, comprises the median part of the element including the crest. 
The crest has a maximum height of 30 mm, while its length is over 
150 mm. The carinal process is slightly curved from the plane, so that 
it projected very conspicuously beyond the hind margin of the median 
dorsal. A transverse thickening at the base of the carinal process is not 


s "The specific name is derived from the Latin word ceterus — other. 
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indicated on the dorsal surface of the element, thus differimg from the 
corresponding thickening in D. pustulosus. From the latter form, as well 
as from D. denisoni and other representatives of the same genus D. ce- 
terus differs also in the presence of a sharp hind margin of the tnickening 
at the base of the carinal process. 


Occurrence. — The Famennian, Cheiloceras beds of the Kadzielnia 
hill in Kielce. 


Dinichthys cf. tuberculatus Newberry 
| (pl. VIII, fig. 2, 3) 

Material. — Several, characteristically ornamented fragments from 
the Clymenia beds of the Famennian in Gałęzice. 

From this material fragments of the preorbital, marginal and para- 
nuchal have been recognized. They are, however, so fragmentary that 
they give no clue to the more significant structural details. A more 
complete fragiment constitutes the supposed hind portion of the right 
posterior ventrolateral. In addition to minute, typically ornamented head 
shield fragments, an impression has been found of the right infragnathal 
mesial surface comprising a small piece of bone corresponding to the 
anterior lower portion of that element. 

Description. — The infragnathal (pl. VII, fig. 2) whose broken off, 
probably posterior end left no traces on the rock surface, was found 
to be over 200 mm long. Its hind portion constituting the „blade* fused 
with the upper part of the arched jaw, is of a rather robust appearance. 
It is 65 mm wide at the posterior end and 38 mm forward where the 
„blade passes into the fore part. The latter, 109 mm long, occupies 
about one half of the entire length of the element. Along the lower 
margin there is a thickening posteriorly passing, without sharp limita- 
tion, into the back, blade-like part and projecting forward along the 
anterior margin and to the top passing into a large toothed process. 
As compared with D. intermedius and other representatives of this 
genus, the here described infragnathal is, among others, distinguished 
by the rather smalł height of the above mentioned thickening. It is here 
but 15 mm high against 45 mm of entire height shown by the anterior 
part of the element. The remaining portion of the fore part of the 
infragnathal, lying above the thickening, is gently arched and smooth. 
In half length only, on the functional edge, there is a thickened ridge 
forming the second, smaller toothed process. It is nearly 20 mm high 
and 5 mm broad, and its position is very characteristic being equidistant 
from the anterior and posterior ends of the functional part. In this point 
it differs from other species of Dinichthys. Its upper cutting edge, 
contrary to what we see in D. intermedius, D. terrelli and others, in 
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D. newberryi Clarke, particularly so,displays no incision between the two 
toothed processes but runs almost rectilinearly to the back, where it 
descends abruptly near the boundary with the posterior part of the 
infragnathal. The upper cutting edge rises slightly in. the region 
corresponding to the smaller toothed process only. As a whole the 
infragnathal, when seen from above, is gently sigmoidal, somewhat more 
so at the posterior, inwardly directed end.- 

The supposed posterior ventrolateral is 101 mm broad. Its outer 
surface shows an ornamentation consisting of irregularly disposed, 
moderately large tubercles, with diameter occasionaily up to 1.5 mm, 
mostly rounded, domed, frequently quite flat, more seldom of a conically 
pointed shape. 

Remarks. — The shape of the infragnathal which is a skeletal part 
of such diagnostic significance assures us that we are dealing here with 
a representative of genus Dinichthys, as broadly recognized, or more 
strictly speaking with the „terrelli* group, by Lehman separated into 
genus Dunkleosteus. The character of ornamentation supports the 
assignability of the Gałęzice specimens to D. tuberculatus Newberry. 
This species was established by Newberry in 1889 on fragments of the 
median dorsal and anterior lateral, with the shape typical for genus 
Dinichthys, and with a peculiar ornamentation about which Newberry 
writes: „The tuberculation of the surface is relatively coarse, and the 
tubercles 'vary much in size and are irregularly scattered. Most of them 
seem to be hemisphaerical and plain, but others are more or less pitted 
and few stellate* (1889, p. 99). 

Into this species Newberry also incorporated specimens from 
Psammite de Condroz in Belgium wkich Lohest, in 1889, also described 
as Dinichthys pustulosus (non D. pustuiosus Eastman, 1897). It is to be 
noted that the drawing of the anterior. dorsolateral, as figured by 
Newberry in his original description, does not adequately show off the 
character of ornamentation as stated in his text, and has been done 
in a somewhat idealized and schematic manner. On the base of a probably 
equally inadequate drawing by Eastman (here mentioned in the de- 
scription of D. pustulosus), in 1932 Heintz referred Newberry's specimens 
to D. pustulosus Eastman. Leriche (1930), on the other hand, differentiated 
the Belgian specimens into a new species, D. belgicus Leriche, on evidence 
of a certain difference in the width of the anterior dorsolateral and the 
absence from it of the sensory line groove. The details stressed by Le- 
riche, i. e. the expansion of the free area and absence of the sensory lime 
groove, do not seem to the present writer sufficiently valid ground for 
the establispment of a new species, all the more so in view of the bad 
state of preservation of the specimen as figured in the published photo- 
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"graph. In connection therewith, the present writer is inclined, tentatively 
at least, to regard D. belgicus Leriche as synonymous with D. tuberculutus 
Newberry. The wide range of distribution of D. pustulosus Eastmaa 
reinforces the probability of the identity of the coarse tuberculated 
representatives of genus Dinichthys from both continents. Additional 
evidence in support of this opinion, supplied by American material, is the 
longevity of these forms. 

In spite of the fair abundance of the fossil remains of D. tuberculatus, 
they are generally most fragmentary so that our present knowledge on, 
the structural details of this form is most inadequate. The characteristic 
ornamentation is so far the onły observable diagnostic character. It is 
thus a representative of genus Dinichthys, of moderate size, with bone 


surface covered by irregularly scattered tubercles, fairly large though 


of varying dimensions, sometimes rounded and flat, elsewhere more 
shlarply pointed. 

The lack in the material from Gałęzice and from other parts of the 
same bones and the scantiness of the available information hinder more 
accurate comparative studies and the establishment of identity suggested 
with reasonable likelihood by the type of ornamentation. The ornamen- 
tation of the Gałęzice specimens is identical with that in D. tuberculatus 
from North America, as described by Newberry, and also with that of 
Belgian specimens. The writer was able to ascertain the identity not 


"only on the photograph published in Leriche's paper, but also on 


a specimen from the Devonian of Belgium, in the collections of the 
Geol.-Paleontological Institute of the Humboldt University in Berlin. 

Occurrence. — In accordance with the above conception of species 
D. tuberculatus, its distribution would include: the Middle Devonian 
(Hamilton) of Wisconsin, Iowa and Illinois; the Upper Devonian (Portage) 
of Kentucky, Pennsylvania and Ohio, and the Famennian of Belgium 
and Poland. 


Dinichthys? sp. 
(pl. VI, fig. 5) 
An anterior dorsolateral, probably referable to Dinichthys, has been 
recovered from the lower Cheiloceras beds of Kadzielnia. It must have 
belonged to an individual of moderately large size. The unornamented 


| outer surface is traversed by two grooves of the lateral line. One of them 
| projects from the anterior margin of the bone where the sensory line 


nasses onto the paranuchal above the joint, the other starts at a distance 
„f about 40 mm from the anterior margin of the bone and is directed 


| somewhat obliquely upward and backward. As stated by Heintz (1932) 
similar secondary grooves are also observable in D. intermedius, where 
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as many as three of them occur occasionally and are not in the least 
related to the line extending over the median dorsal in Coccosteus and 
other similar forms. According to data published by Eastman, there is 
also an additional groove on the anterior dorsolateral of Dinichthys 
pustulosus. Its course, however, is different, resembling that common 
in the Holonemidae. In consideration of this character the above men- 
tioned anterior dorsolateral cannot be regarded as an element of D. 
pustulosus from the same beds, with the ornamentation worn off. 

The free area in this specimen exceeded 10 mm in width. The length 
of the preserved fragment was 120 mm, indicating that the entire length 
must have been more than that. A portion of the anterior margin of the 
free area situated above the condyle meets that portion lying below the 
condyle at an angle of 126”. The whole bone is gently domed. Its anterior 
margin is bent at an angle of 150”. The condyle must have been large 
and very robust. It is 33 mm wide at the base and 17 mm thick at the 
mesial border. To the rear and downward it gently passes into 
a thickening projecting, as in D. intermedius and probably in others, 
on the inner surface of bone. The thickness of the here considered 
specimen attaimed 17 mm in the lower part of the anterior margin, 
being 7 mm at the back. 

Remarks. — The specific position of this specimen cannot be now 
established. It has been already mentioned above that it is not an 
abraded element of D. pustulosus. The relative robustness of the anterior 
dorsolateral structure as compared with the slightly more delicate 
structure of the described median dorsals speaks against its relationship 
with either of the two other forms recorded from the same beds. 


'Brachythoraci gen. et sp. indet. () 
(pl. XII, fig. 2) 


An anterior dorsolateral, more closely indeterminate, was found in 
the Clymenia beds of the Famenanian in Gałęzice, which have also 
yielded remains of Titanichthys, Pachyosteus and Dinichthus. 

It is a fairly well preserved plate with an almost complete condyle. 
It is gently arched transversally and has a narrow free area. Most 
particularly narrow was that part lying beneath the sensory line groove 
horizontally intersecting the bone. The width of the free area is 45 mm 
when the length of the element is at least 85 mm without the condylę 
which strongly protrudes beyond the anterior margin of the bone. On the 
outer surface of the down side, there is.a large plane overlapped by the 
anterior lateral. To the front of the latter element, along the anterior 
margin. of „the anterior dorsolateral a hish..crest..projecis „(17 mm). 
On. the. upper margin of the. specimen. we can- note a small portion 
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of the surface serving for attachment with the median dorsal. The 
condyle is robust, 30 mm in length (measured parallel to the axis of joint) 
and 15 mm in thickness at the outer margin. Mesially, the condyle grows 
narrower tapering into a point. From the condyle, on the inner surface 
of the bone, a crest extends with height first equal to the length of the 
condyle and abruptly lowering to the rear, though still discernible at the 
posterior border of the bone as a slight elevation. The outer surface of 
the anterior dorsolateral is perfectly smooth, without any ornamentation. 
The bent in the anterior margin near the condyle, as well as others 
characters speak against their assignment to any of the mentioned 
genera. 


Genus Titanichthys Newberry, 1885 


Titanichthys kozłowskii ? n. sp. 
(text-fig. 11; pl. IX, fig. 6) 


Material. — Two head shield fragments, of which one comprises an 
incomplete nuchal and the left central, while the other probably 
'constitutes a part of the paranuchal. 
| Diagnosis. — A relatively small form in which the centrals are large 
.and extending far to the back and sides, thus resembling T. clarki 
„Newberry and T. agassizi Newberry, and differimg from T. termieri 
Lehman. The scheme of the sensory line grooves on the centrals probably 
that in the holotype of T. termieri. The nuchal broad at the front as 
iin T. agassizi or in T. termieri. From T. agassizi it differs in another 
ishape of the depression (double sockets) on the ventral surface of the 
inuchal, which is here characterized by larger posterior embayments, 
jprojecting far backward, while the anterior ones are smaller. 


Holotype. — A fragment of the head shield comprising a portion of 
ithe left central and nuchal plates. 

| Description. — The nuchal had the outline of a low equilateral 
itriangle with rather strongly concave base. Medially flat, its elongated 
posterior lateral portions are gently curved sideward and downward, 
ksso that as a whole this element was slightly arcuate. Very thin in the 
(fore part, it attains a considerable thickness (26 mm) in the hind part, 
iproducing an arched thickened ridge beyond which is the broad shelf 
lof the posterior margin. Behind this thickening, in the central part, 
lis an extensive double depression (double sockets) with a four-lobed 
foutline, medially separated by a high crest. At the back it is limited by 
| moderately high buckle-shaped crest. Each of the double sockets attains 


a 


| 7 This species is dedicated to Prof. R. Kozłowski, Head of the Institut: of 
poaleozoology of the Polish Academy of Sciences. | 
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its maximum depth (approx. 20 mm) in the anterior median part and is 
divided by a thickened elevation of the side wall into two embayments. | 
Of these the anterior projects farther to the side than the posterior one 
directed to the rear. On the anterior border the excavation is up to 58 mm 
in width, its medial length is 40 mm and it overlaps the central process 
of the posterior nuchal margin. The process is over 15 mm long amd 
40 mm broad. Ventrally, beyond the posterior margin of the double 


Fig. 11. — Titanichthys kozłowskii n. sp., diagramma- 

tical drawing of posterior part of hsad shield. Con- 

tinuous lines — limits of preserved fragments; brokan 

line — supposed course of suture between the nuchal 

(N) and the centrals (C); dotted arsa — part of 
specimen with damaged surface. 


sockets, the process is striped by sagittal ribs, of which three — a central 
cne and two laterals — are more conspicuously indicated as small crests. 

The length of the preserved part of the nuchal on the median line is 
_ 98 mm. The distance between its posterior lateral ends projected farthest / 
to the side exceeds 220 mm. 

No natural margin has been preserved on the central, but it must 
have been a very large bone reaching far to the rear. The preserved 
fragment is 115 mm in length amd 70 mm in width. Actually the central 
must have been at least twice as broad and considerably longer. 

Besides the much erased traces of the terminal parts of the supra- 
orbital and central lines we may note here a characteristic independent 
branch of the semsory camals (the ,„Restkanal” of Gross, the „central 
pit' of Stensió), running from the middle of the bone mesially and. 
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somewhat to the back. No occipital line is observable, such as present in 
Pitanichthys agassizi, but its lack here may be due to the state of 
preservation. 

The bad state of preservation does not permit a closer description 
of the supposed paranuchal. It is a thin bone, displaying a more 
important thickening (32 mm) in the mesial part only, on which two 
impressions are to be seen ventrally, serving perhaps as the means of 
attachment to the nuchal. This thickening probably corresponds to the 
„hind consolidated part* of Heintz. On the posterior end of this 
thickening there is an excavation which may be the joint socket. It is 
rather large though shallow. Its length (measured parallel to the supposed 
axis of joint) is 50 mm, while the width is 30 mm. 

Remarks. — The characteristic features of the above described 
specimens are the relative thinness and fineness of bones common in the 
genera Titanichthys and Gorgonichthys. Both genera are characterized 
by relatively large centrals. In Gorgonichthys the shape of the joint 
socket apparently resembles the excavation present on the supposed 
paranuchal. Unfortunately, we lack closer data concerning this details 
in Titanichthys. The assignment of specimens from the Holy Cross Mts. 
to the latter genus is suggested foremost by the shape of the ventral 
surface of the nuchal which has the characteristic form of a double 
excavation. The presence of a vestigial canal on the central, missing 
in a well known representative of the Gorgonichthys is a less diagnostic 
feature. As may be seen from the drawing published by Dunkle $z Bun- 
gart (1940), this region is differently shaped. in Gorgonichthys. Different 
proportions and details, for example the stronger development of the 
posterior embayments as compared with those in T. agassizi, another 
behaviour of the centrals than those in T. termieri, also the absence of 
the occipital canal, fiaally a different outline of the nuchal, as compared 


with T. clarki, — all indicate that we are here dealing with a new 
species of Titunichthys. 

Occurrence. — Clymenia beds of the Famennian in Gałęzice near 
Chęciny. 


Genus Stenosteus Dean, 1901 
Stenosteus? sp. 
(pl. XI, fig. 4) 


The Cheiloceras (Lower Famennian) beds of the Kadzielnia hill have 
„ielded a rather small fragment of the infragnathal, referable to some 
representative of Selenosteidae. It comprises the hind portion of the 
functional part together with an impression on the rock of the fore 
"ortion of the posterior blade. The functional part of the infragnathal 
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in this form was narrow and elongated. Its height was 6 mm, while the 
length of the preserved fragment constituting no more than half of the 
entire functional part was 21 mm. The upper edge of the functional 
part is provided with a single row of minute knotty denticles rather 
scarcely arranged (4 cusps over 10 mm). A similar single row of denticles 
also occurs in genus Rhinosteus, but the denticles there are more densely 
arranged and the height of the entire functional part is considerably 
greater. In connection with the above features this poorly defined 
specimen is by the present wniter tentatively referred to genus Ste- 
nosteus. 


Genus Pachyosteus Jaekel, 1903 
Pachyosteus bulla Jaekel, 1903 
| (fig. 12, 13; pl. IX, fig. 1—5) 
1932b. Pachyosteus bulla Gross; W. Gross, Die Arthrodira Wildungens, p. 16—18, 


fig, 4 a-c, 5a. 
1938b. Pachyosteus bulla Gross; W. Gross, Die Wirbzltiere..., p. 35. 


Material. — Five specimens, one of them, comprising a large fragment 
of the head shield and shoulder girdle, contains a number of elements 
thus far unknown in this genus, to say: the postsuborbital, postmarginal, 
anterior supragnathal, posterior supragnathal, probably the parasphenoid, 
the anterior lateral, anterior median ventral, interolateral, anterior 
ventrolateral. Other elements preserved almost complete in this specimen | 
are the preorbital, suborbital, rostral, anterior part of the pineal and 
the infragnathal. 

Description. — The head shield as a whole is broad, strongly domed, 
bluntly terminating at the fore end. The preorbitals, however, do not 
form such sharply indicated anterior lateral corners, as those reconstruc- 
ted by Gross (1932, fig. 4A), in consequence of which the front of the 
head is more rounded. 

The rostral is rather small, 14 mm long and 16 mm broad, its outline 
approaching that of an equilateral triangle with rounded corners and 
gently incurved sides which meet the preorbitals. The arcuate anterior 
border curves downward. 

The pineal is approximately of the same width as the rostral. The 
distance from the pineal excavation to the contact with the rostral 
is 14 mm. 

The large orbital cavity, over 50 mm in diameter, is limited by four 
bones. The preorbital, about 50 mm long and 25 mm broad, does not 
differ in its outline from the corresponding element in Wildungen 
specimens. The postorbital is with damaged mesial and hind margims, 
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at the same time, however, its shape does not apparently differ from 
that common in German specimens. The margin of the orbital cavity 
produces a horizontal shelf in the fore part. The dorsal surface of the 
postorbital is striped by the groove line of the postorbital and a section 
of the infraorbital line, branching in a mode characteristic of the 
Pachyosteidae. The suborbital has a narrow and elongated fore part, 
basally limiting the orbital cavity which is provided with a mesial list 
only indicated by am inconspicuous rib. To the hind the suborbital 
broadens out into a „blade*, The posterior margin of the orbital cavity 
is provided with a list placed somewhat lower than the remaining outer 
surface of the bone. In the Wildungen specimens this list is not always 
discernible and has not been shown in the reconstruction of Gross (1932b, 
lig. 4A), owing to which the posterior part of the suborbital appears 
here narrower than it is actually. Its presence, however, in one of the 
Wildungen specimens, has been quite doubtlessly ascertained by the 
present writer, together with the essential resemblance of the shape of 
the suborbital in the Polish and German specimens. The specimens from 
Gałęzice suggest that the posterior blade of the suborbital was not so 
nearly honizontal as has been shown in the reconstruction by Gross, 
and that it did not give the impression of being so much elongated owing 
to its longer contact with the postsuborbital. The infraorbital line running 
over the outer surface of the anterior, narrow portion of the suborbital 
meets the forward part of the „supramaxillar line* (so called by Stensió) 
at a point somewhat to the front of the area where the latter element 
broadens out. This imparts a picture, so common in Pachyosteidae, of 
a bifurcating ramification. 


The postsuborbital is a considerably larger bone than that shown in the 
reconstruction of Pachyosteus bulla executed by Gross in 1932b (fig. 5A). 
its outline is that of an elongated rightangle triangle, whose shortest 
side forms the suture with the suborbital. The course of this suture is 
essentially the same as that in the above mentioned reconstruction, but 
it extends lower down, partly involving the hind part of the lower 
margin of the suborbital, which has been placed horizontally in thal 
reconstruction. One side of the triangle constitutes the free margin of 
the postsuborbital, while its hypotenuse meets the marginal and the 
postmarginal by. a suture running rectilinearly and horizontally. The 
length of the postsuborbital, as measured along its upper margin, is 
46 mm iń the described specimen, while the distance of the suture 
between the postsuborbital and the suborkital from the orbital cavity 

s 25 mm and corresponds to the width of the KOSA suborbital blade, 
or to its height as reconstructed by Gross. 

The postmarginal is a. rather small bone, also triangular in outline. 
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Fig. 
skeleton, side view; B diagrammatical drawing in the fore 
part of the ventral armor and its position in relation to the 
head shield (above-dorsal surface, below-ventral surface). 
AL anterior lateral, AMV anterior median ventral, C central, 
IL interolateral, IG infragnathal, AVL anterior ventrolateral, 
M marginal, N nuchal, PM postmarginal, PN paranuchal, 
PrO preorbital, PSO postsuborbital, PtO postorbital, SO sub- 
orbital. 
Stippled area — supposed position of the gill slit. 


12. — Pachyosteus bulla: A reconstruction of head 
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The margin in contact with the paranuchal and the marginal, unfor- 
tunately damaged, apparently seems to have formed several bents. The 
lower margin, in contact with the postsuborbital, about 23 mm long, had 
a rectilinear course, meeting the free posterior margin of the element 
at a sharp angle. Owing to this and to the relatively great length as well 
as to the position of the suborbital, the posterior margin of the head 
shield did not project obliquely downward beginning from the point of 
connection between the joint and the shoulder girdle. On the level of 
contact between the postmarginal and the postsuborbital, it formed 
a bent to the rear, to agree with the corresponding embayment of the 
forwamd margin of the anterior lateral. The hind margin of the post- 
marginal, about 30 mm long, is provided with a list fitting, with the head 
lowered, into the cleft of the forward margin of the anterior lateral. 


The infragnathals, both right and left, are damaged in their hind 
portions. The preserved part of the more complete left plate is 106 mm 
long and 18 mm broad in the back. In the front, at a distance of 45 mm 
from the anterior end, the lower margin of the infragnathal displays 
a gentle curve limiting the functional part from the posterior „blade”. 
The upper margin displays a. marrow surface (4 mm), characteristic of 
genus Pachyosteus, covered by minute denticles arranged at random. 
This surface, somewhat raised in relation to the upper margin of the 
posterior blade of the jaw, grows narrower to the front and back. At 
the back it occupies the upper edge and partially overlaps the mesial 
surface of the infragnathal. To the front it passes onto the outer sur- 
face of the element. On the mesial surface of the fore part of the 
infragnathal, starting at the bent on the lower margin mentioned above, 
a crest extends toward the front limiting the lower and upper parts of 
the mesial surface. Not far from the anterior end of the bone, this crest 
is arcuately directed to the upper margin of the infragnathal, at the same 
time becoming flattened out and from the top limiting the excavation 
in the symphyseal part. Ventrally this excavatlon is concealed by an 
extremely fine, probably perichondral, osseous lamella. 

The anterior supragnathal is a very small bone, not exceeding 
12 mm in length. It constitutes an arched blade, with a finely tubercu- 
lated surface on the lower margin, similarly as in the infragnathal. On 
the upper margin of the anterior supragnathal, at approximately its mid- 
length is pląced the upper process. Hence the whole element has 
a triangular outline with the lower margin convex and the other two 
concave. | 

The posterior supragnathal, contrary to the above considered element, 
is very long but equally narrow. Its length attains 52 mm, which is 
approximately the length of the functional part of the infragnathal. The 
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thickness and the height of the element do not seem to exceed 3 mm. 
Backward and forward this jaw grows narrower and more pointed. Over 
a considerable central portion of the lower margin there is a narrow , 
cuspidate surface. First it occupies the lower margin and a part of the 
outer surface of the element, and forward overlaps the mesial surface, 
following the shape of the infragnathal surface. 

The parasphenoid (fig. 13) shows a different structure tham thaf 
in Dinichthys, Heintzichthys, Malerosteus and Brachythoraci gen. indet., 
described in 1956, and apparently represents here a more primitive 


Fig. 13. — Pachyosteus bulla, the parasphenoid: 

A dorsal view, B side view, € vantral view; 

fh hypophyseal dzpression, m. gr unpaired cen- 
tral groove, s. tr. transverse groove. 


evolutionary stage. This is a bone, 25 mm in length and 14 mm in 
maximum width. Its smooth and plane ventral surface has the outline of 
a somewhat elomgate and rounded hexagom. Anteriorly it is provided 
with a process whose lateral margins first run parallel and then con- 
verge at a nearly right angle. Dorsally, in the hind part of the para- 
sphenoid is a raised area with an extensive bowl-like, pituitary depression 
(lig. 18, fh). On both lateral sides the margin of the depression is 
particularly raised. To the front of this depression, on its outer em- 
bankment extends a transverse groove (s.tr.) whose lateral ends are 
directed arcuately backward. Medially this groove branches off into an 
„unpaired ramification (m. gr.) directed straight forward, along the central 
line, over the dorsal surface of the anterior process, which is here 
somewhat raised. These grooves probably contained internal carotids 
fusing here into one unpaired canal entering the cranial cavity. 

The anterior lateral (pl. IX, fig. 2) is not completely preserved. The 
hind part and a considerable portion of the lower margin are missing. 
The hind part of the anterior lateral was an elevated blade (over 45 mm 
in height); forward it gradually elongated into a long and relatively 
narrow process. The fore margin of the blade, which, at the back, limited 
the cleft separating the shoulder girdle from the head shield, was 
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bifurcated into two lists bounding a slit-like depression. The mesial list 
is wider and continues farther forward. Downward it grows narrower 
- while the slit becomes shallower. A rather small oval tubercle is placed 
at the lower end of the slit and inward of the external base of the list. 
The top of a triangular embayement extending from the front margin of 
the anterior lateral is directed toward this tubercle. In that point the 
margin of the considered element bents continuing in the upper margin 
of the anterior process. Immediately in front of the oval tubercle and 
beneath the mentioned embayment this margin forms a semicircular 
elevation and then is directed arcuately forward, widening out lanceo- 
lately. The aniterior process of the anterior lateral is 67 mm long. First 
it is relatively high (over 15 mm on the level of the semicir.ular eleva- 
tion) and blade-like with thickened upper margin cnly. Forward it 
grows narrower so that its terminal end, with a length of 16 mm, is 
a narrow rod. This part of the infragnathal was in contact with the 
interolateral. 

The interolateral is an elomgated rod-like bone. Unfortunately, it is 
not well preserved. It was about 40 mm long with thickness and width © 
not exeeding 3 mm. It was in contact with the anterior margins of the 
anterior ventrolateral and the anterior median ventral. Following the 
shape of the ventral armor, the interolaterals of both sides met at the 
front at an angle of 75. 

The anterior median ventral is in an extremely fragmentary Stań 
of preservation, but on evidence of the preserved remains it seems to be 
of a broadly rhomboidal shape. The anterior ventrolaterals completely 
concealed its hind part from the ventral side. The width of the anterior 
median ventral was about 45 mm, with the length probably at nearly the 
same figure. 

The anterior ventrolateral is also in an unsatisfactory state of pre- 
servation. It was 35 mm wide and approx. 60 mm long. 

A detached median dorsal, referable to a considerably larger indi- 
vidual, was found within the same Gałęzice beds. The shape of this 
specimen suggests that it was a representative of Pachyosteidae. Since 
Pachyosteus bulla is thus far the only known representative of this 
family, recorded from the mentioned deposits, it is probably referable 
to that same species. 

The width of the median dorsal is 144 mm, with the maximum lengta 
at nearly the same or slightly higher figure. Along the central line 
of the ventral surface extends a low crest, whose maximum height 
probably did not exceed 40 mm, measured from the outer surface of the 
median dorsal. In its lower part, i.e. 12 mm below the base, the carinal 
process has a spoon-like depression but slightly protrudes (about 15 mm) 
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beyond the hind margin of the element. As a whole the median dorsal 
is almost flat, very gently arched. The hind margin is somewhat rounded. 

The same beds have also yielded a fragment of the head shield of 
a large individual, comprising a considerable part of the postorbital 
and the paranuchal, as well as small fragments of the preorbital and 
the central. The preorbital, 40 mm wide and over 70 mm long, is traversed 
by the central canal which bends angularly and continues as a canal 
running on the marginal. The upper portion of the postorbital part of 
the infraorbital canal branches off from that angular bend in a manner 
characteristic of the Pachyosteidae. The bad state of preservation renders 
impossible a more precise description of the remaining elements. 

Suggestions as regards the dimensions of the studied specimen may 
be supplied by the size of the area, here measuring 94 mm, between the 
ramification of the sensory line grooves on the preorbital and a similar 
point on the joint part of the paranuchal. 

The remaining specimens consist of the infragnathals of small 
individuals, also recorded from the Clymenia beds of Gałęzice. 

Remarks. — The species Pachyosteus bulla, established by Jaekel 
in 19038, is thus far the only known representative of genus Pachyosteus. 
Gross (1932b, p. 16) characterizes it as follows: „A large and broad 
pineal wedges deeply between large centrals and at the front comes 
in contact with an equally broad and blunt rostral. The marginal does 
not unite with the central. The nuchal is broad and short... The occipital 
canal is indicated on the paranuchal only as a vestigial detail. The 
opercular canal is present. The ramification of the postorbital canal is 
characterized by the approach of the infraorbital to the postorbital canal. 
The infraorbital canal overlaps the marginal witaout uniting with the 
prolongation on the suborbital. Lack of tubercles on the head shield : 
and the body armor. 

The specimens from the Holy Cross Mts. fully coincide with this 
description. Neither did a close comparative study of the here described 
material with the Wildungen specimens from the collections of the Geol.- 
Paleontological Institute of the Humboldt University in Berlin reveal 
any cardinal difference. More conspicuous lateral angles at the fromt 
of the head shield in some of the German specimens are associated with 
a post-mortem deformation, while certain differences in proportions 
of the rostral dimensions are within the limits of individual variations 
shown by the Wildungen specimens. To sum up, the only difference of 
any significance are the relatively large dimensions displayed by some 
of the Gałęzice specimens. Since, however, the maj ority of the Gałęzice 
specimens also in this respect agree with those from the Rhine province, 
it must be recognized that they are 'conspecific. 
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Oceurrence. — The distribution of Pachyosteus bulla, thus far only 
recorded from Manticoceras beds of the Frasnian in the Rhine province, 
must now be extended throughout the Famennian of the Holy Cross Mts. 


Genus Ozxyosteus Jaekel (1911) 
Ozxyosteus sp. 
(pl. VIII, fig. 4 a-b) 

In the material recovered from horizon II (Middle Frasnian) of the 
Wietrznia hill a fragment of the median dorsal was found characteristi- 
cally bent medialy, so that the two sides meet at a rather sharp angle. 
Owing to thę damaged condition of the surface it is hard to ascertain 
whether the bend in the bone produced here a sharp edge or a rounded 
ridge. The ventral surface shows the fore portion of the carinal process 
which was low and broad. The outer surface is fairly uniformly tuber- 
culated (tubercles up to 1 mm in diameter). On areas from which the 
outer bone layers have been eroded the tubercles are very minute, 
suggesting that their size depended on the dimensions and the age 
of the individual. This median dorsal resembles the corresponding element 
in representatives of genus Oszyosteus. Two species of this genus 
differing in character of ornamemntaticn are known from the Frasnian 
of the Rhine province. In respect to the size of tubercles the Wietrznia 
„specimen comes close to Oxyosteus magnus Gross, from which it differs 
in the density and regularity of tuberculation resembling more that in 
Oxcyosteus rostratus Gross. 

The median dorsal from the Holy Cross Mts. is considerably larger 
than the German specimens, attaining a length of over 90 mm and 
a width of 40 mm, while these dimensions in specimens of O. rostratus 
and O. magnus, as described by Gross, are 35X30 mm and 54X35 mm 
respectively. Hence it is quite likely that we are dealing here with 
a very large individual of O. rostratus, though it is not quite inadmissible 
that it may be a new species. (Pachyosteus bulla, as shown above, may 
also attain considerably larger dimensions than those displayed by the 
material from the Rhine province). 


Genus Holonema Newberry, 1889 
Holonema radiatum (Rohon in coll.) Obrućev, 1932 
(pl. X, fig. 2 a-b) 
1932. Holonema radiatum Obrućev; D. W. Obrućev, Holonemidae... p. 100-107, 
pl8, fig. 2-5; pl. 6, fig. 5; pl 7, fig. 8. i 

Material. — A fragment of the anterior dorsolateral, by Gorizdro- 
Kulczycka identified as Holonema radiatum, irom the collections of the 
Geological Institute. 
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Description. — In shąpe and dimensions this specimen is almost 
identical with that element described by Obruchev (Obrućev, 1932, 
fig. 7-8). The anterior margin is characterized by a similar indentation 
backward at the base of the joint process and by a doming beneath 
that process. The lower margin of the free area in the fore part shows 
an upward curving at a small distance from the anterior margin of the 
' bone. The incomplete and damaged state cf preservation of the studied 
specimen does not permit any precise measuring of the angle of inclina- 
tion of the upper and lower parts of the plate, in relation to the 
horizontal plane, as indicated by the axis of condyle and by the course 
of the lateral lines. This angle seems likely to be somswhat greater 
than in the specimen described by Obruchev. It should be noted that 
these angles must have been slightly different in relation to the anterior 
and posterior margins of the bone. The condyle is large, conical, growing 
narrower toward the rather sharp mesial end. It is in the shape of a high 
pyramid with a triangular base, toward the top more rounded in section. 
One edge of the base correspomds to the anterior edge of the condyle 
which does not extend here beyond the anterior margin of the anterior 
dorsolateral. The wall of the condyle base opposite to this edge passes 
without sharp limitation onto the inner surface of the element, not 
producing a thickening directed backward, as m1y be seen for example 
in Dimichthys. The lower edge of the base continued downward as a 
thickened crest extending mesially along the broad anterior margin. 
On the outer side of this margin, under the condyle, is placed the 
characterist:c subglenoldal process (Obrućev, 1932). The anterior edge 
of condyle meets the lateral surface of the bone at an angle of about. 
125” (in the plane indicated by the axis of condyle and by the horizontal 
branch of the lateral line), suggesting that in this region the body 
broadened out backward. 


The free outer area of the anterior dorsolateral has a characteristic 


orn=mentation consisting of costae produced by the fusion of 1-2 rows | 


of minute tubercles. In costae made up of two rows of tubercles, the 
tubercles are of smaller dimensions. Similarly as in the specimen 
described by Obruchev, above the horizontal lateral line, these costae 
are directed from the front and bottom upward and backward. Over 
a small distance under the mentioned line they are disposed parallel to 
its course, while farther downward they are placed normally to the 
lower margin of the free area. 


Besides ornamentation the outer surface displays the already men- 


tioned groove of the sensory line which projects backward from the 
base of the condyle. At a distance of akout 35 mm from the anterior 
margin of the base, a ramification branches off from this canal at 
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a nearly right angle, first directed upward and then curving in an arch 
'bąckward. The course of this canal in our specimen differs from that 
figured by Obruchev only in a less conspicuous backward and then for- 
ward curve in the fore part of the canal and in the longer backward ex- 
tension. Nevertheless, in the reconstruetion published by Obruchev (1932, 
fig. 26) the canal likewise projects far to the. hind. 

The preserved fragment is 80 mm in size, as measured along the 
anterior margin, and 75 mm as measured along the horizontal lateral 
line; the thickness of the bone at the base of the condyle attains 25 mm, 
and an average of 7 mm in other portions. The length of the condyle 
measured on' the anterior edge is 55 mm. There are about 10 costae on 
a distance of 10 mm. 

Occurrence. — According to Obruchev (1932) Holonema radiatum 
ds recorded from the Frasnian deposits within the Leningrad and Donetz 
basins. At present its distribution must be extended into the Frasnian 
of the Holy Cross Mts. 


Genus Deveonema* n. gen. 


Diagnosis. — The same as for the species described below, the only 
one so far known. 


Deveonema obrućevi? n. sp. 


Material. — A fragment of the median dorsal. 

Diagnosis. — A rather small representative of the Holonemidae, with 
the outer surface of dermal bones ornamented by small, detached 
tubercles (only occasionally 2-3 being fused together), on the whole 
dispersed at random, but in some parts, as for instance in the mesial 
portien of the median dorsal, arranged in longitudinal rows. 

Holotype. — A fragment of the median dorsal (I. G.). 

Description.—A small fragment of the median dorsal, representing not 
more than one third of the entire bone. Nevertheless it may be aszertain- 
ed on the preserved part that this element displayed the elongation and 
roof-like doming common in Holonemidae. Both lateral parts descend 
from the edge projecting on the central line sideward and downward, 
and meeting at an angle of 135”. On the veńtral side a smooth area is 
visible, narrow and elongate, limited by straight nearly parallel macgins 
and on the cśntral line provided with a slightly indicated, shallow and 
rather broad groove. Sideward from the smooth area a surface extends 


8 The generic name is composed of the initials of Prof. D. W. Obruchev. 
» This spacies: is dedicated to Prof. D. W. Obruchev of the Paleontological 
Institute of the Academy of Sciences of the USSR. 
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on each side, overlapping the posterior dorsolateral. They form bands, 
uniformly perforated by pores, with width constant throughout the entire 
length. The outer dorsal surface is covered by rather small tubercles, 
dispersed at random and only along the ridge in the central line 
arranged into longitudinal rows, slightly converging to the rear, without, 
however, fusing together. The rows of tubercles over a small area along 
the lateral margin of the bone are less distinctly marked. In the area 
of convergence of the longitudinal rows of tubercles, which corresponds 
to the ossification centre placed near the hind end of the median dorsal, 
the tubercles are somewhat smaller, arranged more densely and more 
at random. The fusion of two or three tubercles is observable at very 
few points of the bone surface omly; the axes of the thus formed thicke- 
nings do not display any definite direction. 

The width of the median dorsal is 60 mm; the width of the free 
ventral area is 25 mm, that of the central groove is 6 mm; the depth of 
the groove up to 2 mm. The tubercles are with an average diameter 
of 1 mm. 

Remarks. — The particular genera of the Holonemidae family have 
been differentiated on character of ornamentation. Their typical repre- 
sentatives, Holonema, Gyroplacosteus and Megaloplaz, are distingutshed 
by the presence on the outer surface of the bone of variously shaped 
costae, produced by the fusion of tubercles. Ornamentation consisting 
of detached tubercles is common in genus Aspidichthys inclusive of 
„Aspidichthys” ingens, by Schmidt (1938) re-named Anomalichthys ingens, 
whose appurtenance to the Holonemidae was established by Gross (1937). 
The median dorsal of the last form, however, differs rather strongly 
in shape from that displayed by typical Holonemidae with which more 
closely allied is Deveonema obrućevi n. sp. The systematic position of the 
inadequately known American forms, referred to genus Aspidichthys, 
is not thus far quite clear, moreover they differ from the here considered 
Holy Cross Mountains specimen in the character of ornamentation. 
Hence the latter form may not be associated either with the American 
forms of genus Aspidichthys or with A. ingens from the Rhine province. 

On the whole, in brachythoracids, neither the character nor the very 
presence of ornamentation, is a generic feature, nevertheless, it seems 
most likely that this is not so in Holonemidae which constitute a rather 
peculiar stock line of these fishes. Therefore, the present writer accepts . 
the suggestions of Prof. D. W. Obruchev, an authority on Holonemidae, 
kindly communicated by letter, to separate the above described form 
into a new genus. 

Occurrence. — Horizon II of the Frasnian in the Wietrznia hill 
in Kielce. 
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Genus Anomalichthys (Koenen, 1883) Schmidt, 1938 
Anomdlichthys ingens (Koenen, 1883) 
(pl. XI, fig. 1—3) 
1883. Aspidichthys ingens Koenen; A. Koenen, Beitrag zur Kenntniss... 
1895. Aspidichthys ingens Koenen; A. Koanen, Uber einige Fischreste... 
1932b. Aspidichthys ingens Gross; W. Gross, Die Arthrodira..., p. 47. 
1938b. Aspidichthys ingens Gross; W. Gross, Die Wirbaltiere.., p. 48—49, fig. 14A; 
PLAGRUS.5: pPlEZ=Ms2. 

1937. Aspidichthys ingens Gross; W. Gross, Ibid., p. 40, fig. 20; pl. 5, fig. 4. 
1938. Anomalichthys ingens Schmidt; H. Schmidt, Uber Aspidichthys..., p. 313—317. 


Material. — Fossil remains of this form occur in great abundance in 
the Holy Cross Mts. and more particularly so in the hills of Wietrznia, 
Psie Górki and Kadzielnia within the town of Kielce where they are 
cońfined to the upper part of the Frasnian deposits, i.e. to the Mantico- 
ceras beds. In the majority of cases they are recovered as fragments 
of markedly large and thick bones, with characteristic very large 
tubercles on the surface. From the collections of J. Czarnocki two spe- 
cimens only permit closer classification. They are a large fragment of 
the hind part of the median dorsal (pl. XI, fig. 1, 2) and a part of the 
nuchal. 

Description. — The preserved nuchal fragment comprises the de- 
pression by Heintz (1932) called „double sockets*, probably also the whole 
fore part of the element. The mentioned depression shows here no signs 
of bi-partition and is sharply limited by steep enbankment at the hind 
part only. To the front it forms the centinuation of the nuchal 
depression produced by its roof-like doming. The median ridge is clearly 
indicated on the outer side, from this ridge the surface descends sideward 
forming planes inclined at an angle of 110”. The entire outer surface 
is covered with rounded, smooth, blunt tubercles of large dimensions, 
occasionally fused together, with diameter from 3 to 6 mm and height 
from 1.5 to 3 mm, sometimes finely radiating at the kase. The thickness 
of bones, least at the front in the central line where it is 7 mm, gradually 
grows to 20 mm in the posterior lateral area and attains over 55 mm at 
the hind of the „double sockets”. The length of the fragment measured 
in the central line on the outer surface is 90 mm. The anterior border 
bears traces of weathering. It seems likely, however, that this element 
did not project much farther forward and that is was outlined like a low 
triangle, similarly as is the case with Holonema radiatum in Obruchev's 
reconstruction (1932). 

The other fragment belomging to this form represents a large part, 
e. approximately one third, of the median dorsal. The margins of the 
element have not been preserved in any part of the specimen, yet it may 
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be supposed that this bone was gently rounded posteriorly, like that 
in the specimen described by Gross (1937). The roof-like doming of the 
median dorsal is well indicated by the ridge which is particularly strong 
in its median part, also by the lateral planes which descend to the side 
at an angle of 120”. The carinal process is preserved complete at the 
anterior end of the element. Like in other Holonemidae it is in the 
shape of an inconspicuous cone. From other representatives of this 
family, Anomalichthys ingens differs in the considerable robustness and 
relative shortness of this process, while the diameter of its base is quite 
large. It is also characterized by greater inclination. The hind surface 
of the process is striped by a longitudinal groove and placed very ne 
normally in relation to the outer surface of the median dorsal. 

The outer surface of the bone is ornamented with the same kind 
of tubercles as those on the above described nuchal plate. The only 
noteworthy feature is that, posteriorly, around the ossification centre, 
where the tubercles are markedly smaller, they are arranged im fairly 
distinct concentric rows. 

. The length of the preserved fragment, without the carinal process, 
is 284 mm at the central line, the maximum width 257 mm, the thickneśs 
up to 36 mm; the height of the median dorsal 115 mm (measured 
from the top of the carinal process normally to the plane of the-median 
ridge on the dorsal side). The length of the carinal process is 70 mim: 
the depth and width of the groove on that process is equally 15 mm. . 

Remarks. — In 1883 Koenen described fragmentary fossil remains 
of huge brachythoracids from Upper Devonian deposits (Manticoceras 
keds) of the Rhine province. He referred one of them to genus Aspi- 
dichthys Newberry, recorded from North America, establishing the new 
species A. ingens to include it. The remaining specimens were by him 
differentiated under the new generic and specific name of Anomalichthys 
scaber. Specimens representing these two forms differed solely in size 
of tubercles ornamenting their bone surface. In the opinion of Gross 
(1932 b) this may have been due to the difference in age of the particular 
individuals. : 

As has been proved by Gross (1937), all the other specimens sub- 
sequently described under the name of Anomalichthys belong to genus 
Brachydirus, hence the name of Anomalichthys has become void of 
meaning. In this connection Schmidt (1938) suggests to retain the generic 
name of Anomalichthys for the large-tubercles forms from the Rhine 
province, since their appurtenance to the inadequately described Ame- 
rican genus Aspidichthys is doubtful. 

Schmidt's opinion as to the differentiation of the American. and 
German large-tubercles forms seems reasonably. correct, though. the 
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suggestion of using for European forms the generic name of Anomalich- 
thys, formerly applied to quite a different Sgenus, does not seem a very 
happy one. Nevertheless, in order to avoid further misunderstandigs the 
present writer here adopts Schmidt's proposition. 

The following brief characteristics may be added to the information 
published by Koenen (1883, 1895) and Gross (1932 b) on this species: to 
Anomalichthys ingens belong huge brachythoracids with bomes ornamen- 
ted by large tubercles up to 10 mm in diameter. In the central portions 
of the bones the iubercles are smalier and arranged in more or less 
distinctly concentrie rows. The median dorsal, as is usual in Holonemidae, 
is elongated and roof-domed, with the ridge in the central line. 
The carinal process is in the shape of a massive, stout cone and is more 
inclined downward than in other Holonemidae. The nuchal is relatively 
short and bears a ventrally depression, not limited anteriorly and 
without bi-partition. 

Oecurrence. — The Frasnian (beds with Manticoceras intumescens) 
from the Rhine province and the Holy Cross Mts. i 


Genus Operchallosteus'* n. gen. 


Diagnosis. — Brachythoracids with dermal bones ornamented by 
basally sharply limited meandering riks and by less numerous, flattened 
tubercles in the median part of bones. From Gyroplacosteus the men- 
tioned genus differs in a more delicate pattern of ornamentation, less 
regular arrangement of elevations and their flattened tops. 


Operchallosteus vialowi !! n. sp. 
(pl. XII, fig. 3) 


Material. — A fragment of a posterior ventrolateral. 

Diagnosis. — The same as that for the genus given above. 

Holotype. — A fragment of the right posterior ventrolateral (I. G.) 
(pl. XII, fig. 3). | 

Description. — The preserved fragment, 145 mm in length and 
65 mm in maximum width, probably represents a major part of the 
posterior ventrolateral. It is distinguished by extremely characteristic 
ornamentation, at first sight resembling the relief on the bones of 
Bothriolepidae. It, however, does not exhibit microstructure characteri- 
etic of Antiarchi. Its ornamentation somewhat resembles that of genus 


10 The generic name is an allusion to the beautiful ornamentation from the 
 śreek word brepyahkrc, meaning unusually beautiful. 
u This species is dedicated to Prof. O. S. Vialow from Lvov. 
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. Gyroplacosteus. In the latter form, however, contrary to Operchallosteus, 
the details of ornamentation are much more densely arranged, particularly 
so in the central parts of the bones. Moreover, in Gyroplacosteus, the 
tubercles are domed and placed near the ribs throughout the surface 
of bones, while in Operchallosteus they are bluntly truncated amd 
concentrated in the middle portions, the peripheral part being occupied 
by meandric ribs here fused together into an intricate meshwork. 


Occurrence. — The Frasnian, horizon II (median) in the Wietrznia 
hill of Kielce. 


Infraordo Arctolepida 


Within Upper Devonian deposits of the Holy Cross Mts., particularly 
so in the Famennian (Cheiloceras beds) of the Kadzielnia hill, there is an 
abundance of placoderms remains ornamented by tubercles, sometimes 
arranged in concentric rows and displaying a structure common in 
Arctolepida. Unfortunately all the found specimens are very fragmentary 
and specifically indeterminate. On account, however, of their copiousness 
the writer feels justified in mentioning their occurrence. 


Ordo Antiarchi 


Genus Bothriolepis Eichwald, 1840 
Bothriolepis sp. 
Gl GAL fig 0 


In her paper on dipnoan fishes (1950) from the Devonian of the Holy || 
Cross Mts. Z. Gorizdro-Kulczycka mentioned the presence of Bothriolepis 
ci. maxima and B. panderi within Middle Frasnian deposits. The material 
at the present writer's disposal contains but one fragment of bone f 
referable to a large representative of genus Bothriolepis (pl. XII, fig. 1) | 
whose specific position it is now difficult to establish. | 


Placodermi incerti ordinis 
(pl. XII, fig. 4) 


Fragment of an armor plate recovered from the Clymenia beds of Ga- | 
łęzice is a markedly interesting though puzzling specimen. Its outer surface i 
is ornamented by peculiar wrinkles whose symmetrie arrangement sug- | 
gests that we are here dealing with an unpaired element of the median | 
series. The bone structure indicates that this form did not belong either | 
to Antiarchi or to Euarthrodira. Lack of exact information with respect | 
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to bone structure of other placoderms hinders proper comparative studies. 
The outer surface of the bone consists of a paper-thin layer wrinkled as 
mentioned above and covered by tubercles hardly discernible with the 
naked eye. The tubercles display the absence of „unipolar* cells so 
characteristic in Euarthrodira. Layers of bone and bone cells are here 
disposed parallel to the outer surface. The remaining mass of the element 
is made up of a spongy bone tissue with large intra-trabecular spaces. 
The bone is up to 4 mm in thickness. In spite of the meagreness of the 
available evidence this form undoubtedly represents a new placoderm. 


REMARKS ON CERTAIN STRUCTURAL DETAILS OF SOME 
BRACHYTHORACIDS 


The posterior supragnathals described in the preceding chapter, 
though distinguished by extremely divergent trend of specialization, pro- 
ducing in the former a crushing jaw apparatus and a cutting one in the 
latter, both display the same essential structural scheme. This may, 
moreover, be encountered in a number of other representatives of Bra- 
chythoraci, as for instance in Coccosteidae and Mylostomidae, indicating 
that the various types of jaw apparatus in these forms have all evolved 
from the same initial type, illustrated by the catching jaw apparatus in 
primitive Coccosteidae. 

A specification of the posterior supragnathals belonging to various 
representatives of Coccosteus and Plourdosteus is given in Heintz's paper 
(1938). In these genera the posterior supragnathal is shaped like an 
elongated plate. On its upper margin, somewhat in front of the point 
corresponding to its midlength, we find the upper process which is the 
place of attachment for ligaments or muscles. From its top toward the 
lower border, a thickened ridge extends on the mesial surface. On the 
outer lateral side, the anterior slightly inflated portion forms a lateral 
process whose vertical edge is provided with a row of denticles. A simi- 
lar row of denticles is also noted on the hind edge of the posterior supra- 
gnathal. 

Observations made by Gross (1932b) and by the present writer in- 
dicate close resemblance in the structure of the jaw apparatus between 
Coccosteus and forms allied with it, on the one hand, and Pholidosteus, 
on the other hand. In the latter the posterior supragnathal was also 
provided with a lateral process. The chief difference consists in the far 
advanced atrophy of the rows of denticles in Pholidosteus, although the 
same tendency may also be observed in Coccosteus and Plourdosteus 
'Heintz, 1938). An additional point of difference in the jaw apparatus of 
ihese brachythoracids is the development of a conspicuous cuspidate 
process on the fore end of the infragnathal in Pholidosteus. 


'cta Palaeontologica Polonica — Vol. II/4 22 
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With further reference to the new representatives of brachythoracids 
described in this paper, it should be noted that in Tomaiosteus we again 
encounter all the structural elements of the posterior supragnathal 
common in Coccosteus and similar forms. The cardinal difference here 
is again that of the absence of vertical rows of denticles. The remaining 
differences are merely those of proportions, particularly respecting the 
poorer development of the upper amd lateral processes, and the higher 
but stouter vertical thickening on the mesial surface of Tomaiosteus. 

In genus Malerosteus the posterior supragnathal, besides the absence 
of vertical rows of dentieles, is characterized by a conspicuous thickezlng 
of the element and stronger development of the crushing surface replacimg 
the lower edge. On this surface two tubercles are visible, one of which 
is placed near the corner corresponding to the vertical thickening on the 
mesial surface, while the other one is near the top of the lateral process. 

In genus Mylostoma, with an extremely specialized crushing type 
of jaw apparatus, we note an unusually strong development of the 
lateral process and relatively shortened anterior portion of the element. 
At the same time the whole posterior supragnathal becomes flattened 
out dorso-ventrally. As in Malerosteus, there are here also two tubercles Ę 
on the lower crushing surface. In Mylostema, however, the outer tubercle, 
here centrally placed, is much more robust. Toward the top of the lateral | 
process, an inconspicuous ridge or crest extends from the outer tuberele. 
It might be supposed that this tubercle corresponds to a similar product 
in Malerosteus. In Dinomylostoma, which is a less strongly specialized 
form regarded as ancestral of genus Mylostoma, there is only one R 
tubercle on the crushing surface. For the present, these structures cannot 
be definitely homologized since it may reasonably enough be conjectured 
that we have here a case of convergence. In any case, the jaw apparatus . 
in Malerosteus and Mylostcmidae displays the same trend of specializa- 
tion; in Mylostoma, however, this process has attained the highest 
evolutionary stage, while in Malerosteus it is less advanced, similarly 
as in Dinomylostoma. In both the latter genera the posterior supragnathal 
shows the strongest adaptation for the crushing of food, the infragnathal 
somewhat less so, while the anterior supragnathal has retained its 
cątching character. Ia Mylostoma, however, also this element is tho- 
roughly adapted to the crushing of food. 

This functional differentiation of the jaw elements in brachythoracids 
resembles the differentiation of teeth in higher vertebrates where the 
fore part cf dentition retains the catching character, while the hind ł 
part is adapted to some manner of fragmention of the food. A striking | 
feature is that of the higher crushing specializatien of the upper 
elements which generally develop a larger functional surface than is the 
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case in the lower ońes. This applies to the posterior supragnathal in 
brachythoracids, and seemingly to the upper molars of perissodactyls 
and ruminants. Naturally, in all the quoted examples this specialization 
develops quite independently and is probably referable to greater 
fixedness of the upper jaw element and greater freedom for movement 
in; the lower ones. 

( Thus, as on the one hand, Malerosteus and Mylostomidae display 

similar trend of odalizalen) so on the other hand, Tomuiosteus end 
the dinichthyids adapt a similar mode of taking their food too. Of the 
latter forms it is the dinichthyids which attain a higher degree of 
specializatioń. Their adaptation to the cutting of food passes from an 
extreme narrowing of the posterior supragnathal to a complete disappear- 
ance of the lateral process. 


The adaptive similarities do not indicate close genetic alliance of the 
considered forms. Tomaiosteus and the dinichihyids are probabły related 
by distant coccosteidal ancestors and: undoubtedly represent distinct 
evolutionary lines. Neither is it inadmissible, as mentioned above, that 
similarities in the jaw apparatus of Mylostomidae and Malerosteus are 
the result oi convergence, but it is not quite out of the question that 
they are the representatives of the same stock. 

In Pachyosteus, similarly as in the jaw apparatus of dinichthyids, the 
posterior supragnathal lack the lateral process. Here, however, this lack 
may be a primary phenomenon, as is also ihe lack of the differentiation 
of denticles and of arrangement into well marked rows in the catching 
jaw apparatus of this genus. In this respect, Coccosteus and Plourdosteus, 
provided with distinct rows of denticles, have probably attained a higher 
degree of specialization. 

The structure of denticles in Pachyosteus is of particular interest. 
Even an outer inspection made under slight magnification reveals a dii- 
ferent degree of the union of denticles with the jaw surface. Some of 
them have fused completely with the underlying bone, while others are 
separated from it by a slit on the peripheral portion of its base. The 
relative independence of the denticles is also clearly shown in cross 
sections of jaws longitudinally cutting through the denticle. In such 
a section (fig. 14) we distinctly see the upper edge of the jaw with 
a cap-like denticle seated on it (d). The peripheral portion here is 
entirely fused with the underlying bone, while in the centre it is 
separated by a slit. In the denticle itself we may differentiate the base. 
the lateral wall and the internal cavity. ln the wall (fig. 14 C) there 
are three zones, indistinctly limited. The outermost and thinnest layer 
consists of am osseous tissue with typical bone cell-spaces connected 
by branching canaliculi and arranged more or less parallel to the plane 
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Fig. 14. — Pachuosteus bulla: A cross section of upper marsin of the infragnathal 

with the denticle (X 20), B longitudinal section of denticle (X 150), C section of 

denticle wall (X 300), Cp pulp cavity, D dentine, O osseous tissue, U interme- 
diate layer, d denticle. 
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of the tooth. This layer, thin at the apex of the tooth, grows thicker 
downward passing into the osseous tissue of the base (fig. 14 B). More 
centrally, in the lateral tooth wall we note the intermediate layer (U) 
with elongated cell spaces and with the longer axis placed normally 
to the plane of tooth. Among the canaliculi for the cell processes one, 
branching from the central extremity of the cell-space, is slightly 
more conspicuous, particularly when seen under small magnification, 
owing to which these cell-spaces resemble the „unipolar* cells of Heintz 
and Gross, so characteristic of the tubercles or denticles present in the 
jaw and dermal bones of Coccosteus and Plourdosteus. 

The inner, thickest layer (D) consists of a tissue by the writer 
regarded as modified dentine. In this layer, from the inner cavity which 
may thus be considered as pulp cavity (Cp), canaliculi radiate, thicker 
mesially and narrowing peripherally. The peripheries of many of these 
canaliculi are connected with the mesial pole of the cell-spaces in the 
intermediary zone. This, together with the more clearly expressed 
canaliculus branching from the outward pole of the cell-space imparts the 
impression that the cell-spaces lie on the course of the radial canaliculi. 
he cell-spaces on the intermediary zone, as stressed above, differ from 
the remaining bone cell-spaces by their arrangement only. We might thus 
ke dealing with dentine canaliculi connected to canaliculi of bone cell 
processes, which is quite a common occurręnce. The only peculiar feature 
is that the network produced by the connection of minute ramificat:ons 
branching off throughout the course oi the radial canaliculi only slightly 
differs from that formed by canaliculi for the bone cell processes, with 
which it is also connected without delimitation. The connections between 
dentine canaliculi, however, are also observable within the dentine of 
other fishes, while their appearance is greatly diversified. Moreover, the 
dentine appears to be of a transitory nature leading to complete disappear- 
ance and replacement by an osseous tissue, whence may result its non- 
typical pattern. This problem will be discussed later. 

Another peculiar feature of denticles in Pachyosteus is that their 
outer part consists of bone tissue. In this respect denticles in the studied 
form resemble tubercles in the dermal bones of Plourdosteus livonicus 
(Gross, 1933 a) and of Holoptychius (Bystrow, 1942). 

- When comparing the structure of denticles on the infragnathal and 
that of tubercles on bones in Plourdosteus livonicus, Gross (1933a) 
concluded that between them there is no essential difference. They 
differ only in the predominance of dentine in the jaw denticles and that 
of „unipolar* cells in the tubercles of dermal bones. At that time the 
jaw denticles were by Gross considered to be differentiated tubercles. 
Evidence contained in Bystrow's paper (1942), however, shows a reversed 
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state of conditions in Crossopterygii, i.e. that the tubereles of the dermal 
bones.are modified denticles. In coincidence with those studies and with 
observat.ons of Gorizdro-Kulczycka (1953), during the evelution of Crosso- 
pterygii and the Dipnoi the originally uniform dentine coating was 
desintegrated into deitached denticles. On the dermal bones the latter 
were subsequently transformed into ósseous tubercles and fimally disap- 
peared. The desintegration of the dentine coating must have occurred 
at an earlier date, within the mouth cavity, where it ceased without 
producing the complete disappearance of demtine but was followed by 
the next development and differentiation of denticles. : 

The present writer concurs with the views of Orvig (1957) and Gross 
(1957) that the disappearance of dentine may have taken place also in 
the Arthrodira. The difference consists in the earlier ozeurrence of the 
process in the placoderms, and, in its final stage, that of the transforma- 
tion of denticles into osseous tubercles and their subsequent d:.sappea- 
rance, having involved mot: the dermal bone denticles only, but the 
denticles within the mouth cavity as well. 

Such an evolutionary trend of this process is suggested in the 
brachythoracids both by the gradual disappearance of ornameatation 
on the dermal bones during phylogenetic evołution and by the fact that 
the presence of mandibular denticles is, in the first place, common in 
primitive forms of the brachytnoracids, while in forms occupying a higher 
phylogenetic stage they usually disappear. During the ontogeny of some 
forms (Feintz, 1938) young individuals may still be provided with 
denticles lacking in older individuals, but this fact can also be referable 
to the wearing off. 

The dinichthyids may be mentioned among those stocks in which 
the disappearance of denticles is observable in the course of evolution. 
In the primitive Dinichthys herzeri, the jaws are provided with a row 
of denticles on the edge, whose histological structure is unfortunately 
unknown. Also in the primitive D. pustulosus there are vestigial denticles 
which disąppear completely in more advanced representatives. Neither 
are traces of dentine ascertained in their jaws (Heintz, 1931b), as is also 
the case in the posterior supragnathal of Tomaiosteus. Here this element 
is made up entirely of an osseous tissue with densely arranged osteons 
separated by diminutive inter-osteonal trabecules and having relatively 
narrow vascular canals. The orientation of these canals is in most cases 
perpendicular to the cutting edge. In Malerosteus too, nearly the whole 
infragnathal is made up of the osseous tissue. Here, however, there is 
no such regular arrangement of the osteons and the inter-osteonal 
trabecules are strongly developed. It is only in the central part of the 
tooth-like cusp, placed at the anterior end of the infragnathal that it 
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awaś possible to ascertain the presence of a detached dentine systeni. 
In the drawing (fig. 15) we see the cross section of the pulp canal (Cp) 
'encircled by concentric dentine layers with the characteristie thin dentine 
'eanaliculi. Peripherally (U) there are few, detached cell-spaces. The 
dentine system is on all sides surrounded by osseous tissue (0) whose 


Fig. 15. — Malerosteus gorizdroae n. gen. n. sp., fragmentary cross section of 
tooth-like process of the infragnathal (X 150); CP pulp canal, O osseous tissue, 
j U transitory layer. D dentine. 


<ells were united with the processes of the odontoblasts. The absence 
«©f any traces of resorption and the character of the union of the dentine 
system with the surrounding osseous tissue suggest that we are not 
„dealing here with a tooth of the older generation, functional at some 
earlier date, and now enclosed in the bone. Most likely it is the vestigial 
remains.of teeth once existing in ancestral forms of Malerosteus. 

The presence of cell-spaces and their connection with dentinal cana- 
liculi in the dentine system of Malerosteus resemble the picture of the 
tissue cifferentiated by Orvig (1951) under the name of „semidentine”. 
"The difference between the dentine as figured in Orvis's drawing (1951, 
fig. 2a) and that seen in Malerosteus consists in that the latter form 
-<displays cell-spaces grouped in some peripheral parts of the demtine 
system omly. This system attains here considerably larger dimensions 
that those in Plourdosteus canadensis investigated by Orvig (1951). In the 
latter species the dentine seems to correspond with the tissue only of 
the peripheral part of the dentine system in Malerosteus. It may be 
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reasonably inferred that semidentine is not a distinct type of dentine, 
but a transition im respect to both its position, intermediary between 
bone tissue and typical dentine, and to the process of the disappearance 
of dentine and its substitution by the bone tissue. In other words, at the 
moment of deposition of the first dentine laver in the spaces between 
the already existing bone foundatiom (it is known that in teeth the 
dentine is laid down inward) the odontoblasts here are not fully differ- 
entiated since they display certain osteoblastic features and, in some 
cases, are enclosed within the dentine mass. It is not before the next 


stage — which is not attained by Plourdosteus owing to the small 
dimensions of its dentine elements, but observable in genus Malero- 
steus — that the differentiation of odontoblasts is completed. Hence 


they persist under their typical form. These disturbances in the diffe- 
rentiation of odontoblasts are most likely associated with the general 
process of the disappearance of dentine and its substitution by bome 
tissue, experienced by brachythoracids and 
probably by other Arthrodira too. These irre- 
gularities may sometimes have been very in- 
tensified, leading gradually to less and less ty- 
pical form of cells with the appearance and 
behaviour intermediate between odontoblasts: 
and osteoblasts. And thus, on a bone fragment, 
found in the Famennian shales of the Kadziel- 
nia hill, more closely indeterminate but pro- 
bably belonging to Arctolepida, the present 
writer was able to ascertain all the transitions. 
from typical odontoblasts to osteocytes (fig. 16.). 
These transitory cells resembled to the so-called 
unipolar cells. They are bottle-shaped and pla- 
ced normally to the plane of tubercles. The 
thick cell process, starting from the outward 


16. — 


Fig. 
section of tubercle on the 
bone of Arctolspida gn. 
et sp. indat. from the Fa- 


Fragmentary 


mennian of  Kadzi:lnia, 
showing changes in the 
shap3 and arrangem2nt of 
cell spaces from thz vas- 
cular canal towards the 
outer surface of bone. 


pole, narrowed into a neck-like shape, is next 
divided into smaller cell processes connected 
with the network formed by the cell processes 
of normal osteocytes. Some of the here desceri- 
bed bottle-shaped cells were connected by the 
outward pole with the canaliculi radiating from 
the outward part of vascular canals. Others, 


retaining the characteristic bottle-shaped out- 
line and the disposition of bones normal to the surface, produce processes 
throughout their surface, as is usually the case in ordinary osteocytes. 
As was kindly communicated to the writer in a letter, Prof. W. Gross 
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has also encountered most diverse passage forms ranging from unipolar 
cells to osteocytes. 


The disappearance of dentine from the jaws of brachythoracids 
is not reasonably clear insomuch that it involves not only forms taking 
their food without fragmentation, but those with the cutting (as in Dinich- 
thys and Tomaiosteus) or crushing (Malerosteus) type of jaw apparatus 
too. This phenomenon may perhaps be interpreted by the inability to 
cease of the process of dentine disappearance, in spite of modified 
food requirements, hence the transformation process of dentine or its 
substitution by bone cannot be here reversible. Another interpretation 
is that of the development of structures taking over the fumetion of 
dentine, such as the progressing keratinization of the epithelium covering 
the jaws. A possibility of this kind was already suggested by Newberry 
(1889) in connection with the lower jaw structure in Titanichthys. 

At the present moment it is scarcely possible to support this hypo- 
thesis. Most authors assert the presence of distinct traces of the wearing 
ofi in jaws of brachythoracids. The material available to the present 
writer provides no decisive evidence in favour of either of the two 
alternatives. The character of the cutting edge in the posterior supra- 
gnathal of Tomaiosteus speaks rather against the wearing off of jaws. 
In Malerosteus the wearing off is quite admissible. Somewhat confusing 
is the lack of structural differences in the surficial part of the tooth-like 
infragnathal cusp between the side contacting the anterior supragnathal, 
where the abrasion should take place, and the mesial, free part where 
it coułd not take place. It should also be noted that in its normal 
position the tooth-like infragnathal cusp does not extend to the top 
of the corresponding notch on the anterior supragnathal and that in order 
to make a notch it must have turned round its axis, this being quite 
improbable. 

Another supplementary remark is that keratinization of the epithe- 
lium, which may explain the disappearance of dentine from the 
jaws of brachythoracids and at the same time also contribute to the 
clarificaticn of the problem of the growth of these elements in brachy- 
thoracids provided with a crushing or cutting jaw apparatus, is not a 
strange though indeed not a very common occurrence among fishes. 
A compensation in the growth of jaws on the basal side does not seem 
very likely, since, e.g. this would alter the position of the functional part 
of the infragnathal in relation to its hind blade, making it subject to 
continuous structural modifications parallel to resorption of its upper 
edge. In a contrary case, the upper edge of the functional part, as it 
wears off, would have gradually to lower its position in relation to the 
upper edge of the hind portion of the mandible. This phenomenon 
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actually occurs in Ptyctodontidae. They are provided, however, witlt 
strongly developed dentine and the reasonable supposition is that the 
wearing off was not so very rapid here. It must have been much more 
intense in brachythoracids which lacked dentine structures, unless we 
take into consideration the possibility that their food consisted of soft 
substances only. In this case, however, the powerful adaptations to 
crushing and cutting would be strikingly out of proportion with the 
softness of food. 

These difficulties in the interpretation of the function and growth 

of jaws in brachythoracids, adapted for crushing and cutting food, do not 
concern forms with a catching jaw apparatus, as for instance Coccosteus. 
In this genus the wearing off of denticles (and in older individuals — 
even that of functional edges of jaws) may have occurred. Still less do 
these difficulties concern with such forms as Pachyosteus, in which 
the wearing off of jaws did not certainly take place and. where 
the growth of jaws did not necessarily differ from that in the remaining 
dermal bones. With growth, the denticles, which in Pachyosteus werę 
probably inserted entirely in the soft tissue of the mucuous lining, most 
likely experienced resorption and were substituted by the next genera 
tions of denticles formed by independent dental papillae WURSOWESR ZJ 
fusing with the jaw. 
„  Besides the peculiar structure of its denti cles, Pachyosteus is an 
interesting form by the shape of its parasphenoid too. A description 
of this element is given in the former chapter of this paper; here it' is 
only noted that the shape of this element in Pachyosteus seems more 
primitive than that in dinichthyids and even in Buchanosteus. In Pachyo- 
steus, similarly as in most Arctolepida, the internal carotids pierced 
the cranial base sideward from the parasphenoid and run on the dorsal 
surface of the latter. In opposition to Dinichthys they would not produce 
here a transverse anastomosis, but would fuse together into one unpaired 
vessel entering the cranial cavity. Their behaviour must probably have 
been similar in Malerosteus whose paraspheno:d was described by the 
present writer in a short paper of 1956 as an element of a new genus 
of Brachythoraci. 

The diversity in the structure of the parasphenoid in various brachy- 
thoracids as well as the behaviour of the above mentioned vessels wili, 
in the future, probably serve as additional evidence for the differentia- 
tion of separate evolutionary lines within this stock, 

During the investigation of brachythoracid material from the Holy 
Cross Mts. the writer's attention was drawn to the shape of the hind 
margin of the head which, beginning from the joint socket to as far 
as the boundary between the postmarginal and the postsuborbitai, is 
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usually provided with a list samewhat lowered down in relation to the 
remaining surface of the bone. This detail, together with the shape of 
margin on the anterior lateral, indicates that with the head lowered the 
above part of the bind margin of thę head armor extended beneath the 
front margin of the body armor. At the same time, there are lists and 
tubercles on the edge of the anterior lateral (one of them placed at the 
bend of the free anterior lateral edge seems to be rather constant), 
which must have served as attachment points for the ligaments and 
muscles. All this indicates that the gill slit could not have projected 
above the boundary between the postmarsinal and the postsuborbitai. 
Ji must have, therefore, been placed ventrally, as supposed by Heintz 
(1932). Such a position of the gill slit is also suggested by the structure 
of Synauchenia, one of the Wildungen forms, in which the dermal head 
armor bones were ankylosed with those of the thoracic armor, thus filling 
up the cleft between these regions. Since Synauchenia belongs tą 
brachythoracids extremely flattened laterally and was certainly a necto- 
nic form, it is hardly admissible that a secondary displacement removed 
its gill slits onto the ventral side, this being common rather in benthonie 
forms. Therefore, we ought to accept that the ventral position of the 
gill slits in Synauchenia corresponds to an ancestral character with 
structure more typically brachythoracid. 

Reverting to the problem of growth, those of the jaw elements 
excepted, the writer wishes to draw attention to a specimen of posterior 
median ventral of Malerosteus gorizdroae?, described in the present 
paper (pl. III, fig. 3). As stated above, this specimen shows two growth 
lines, of which one consists of the margin of the free area. The lack 
of apposition of new bone layers on the outer surface, has here made 
possible the preservation of the original outline of a young stage of this 
element on the bone of am older individual. Being not of frequent 
occurrence in the brachythoracids, it probably resulted from a distur- 
bance of the normal growth process. The disturbing factor, to judge 
from the normal peripheral growth, acted uniformly throughout and did 
not penetrate to any great depth of the bone. In the writers opinion 
it may have been the pressure exercised by the bottom, on the ventral 
surface of that rather benthonic animal. 

'The considered specimen also displays traumatic damages. They 
consist of two damaged areas on the right and left sides of the element. 
The tubercles present on the bottom of these areas, which might be 
damaged by the jaws of some aggressor, indicate that the individual 
to which the studied element belonged, escaped death and that the 
regenerating process had already started. 

Disturbances in the apposition of new bone layers on the outer 
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surface are also observable on the nuchal of Malerosteus gorizdroae?, 
where near the ossification centre we find an area without the last bone 
layer. It is only encroached by detached tubercles differring in size from 
tubercles of the preceding generation. This produces something like 
Westoll's line. Whether we are dealing here with a physiological 
phenomenon or with the consequence of a disease of periosteum of the 
bone itself, is difficult to conjecture. Since the lack of continuity does 
not affect the last layer only, the writer is inclined to the latter con- 
jecture. ) 

It should be stressed that the picture presented by the ossification 
centre in the nuchal of Malerosteus gorizdroae?, i.e. the presence of 
detached tubercles of the new generation on the surface of the preceding 
layer, in some brachythoracids results from physiological growth. To 
say in Dinichthys cf. tuberculatus (pl. VIII, fig. 4), among tubercles 
of the. older generation, intimately connected with the corresponding 
continuous layer, are isolated and seemingly apposed tubercles of a new 
generation, or rather generations. At first they are flat and lens-like, 
but with growth they become high, cupola-like or conical. It would 
appear that the polymonphic tuberculation, so characteristic of this form, 
is due to that type of the growth process. 

As is observable on specimens of M. gorizdroae?, the tubercles become 
larger with growth, hence also with age of the individual. This also 
holds good in the specimen of M. gorizdroae where, in parts with re- 
moved last bone layer (e.g. in the course of preparation), the disclosed 
earlier layer displays finer tuberculation. In the mentioned case the 
tubercles increase with the growth of the individual. In Dinichthys 
pustulosus the behaviour of tuberculation is different. Although it has 
not been here possible to ascertain the ornamentation on deeper bone 
layers, probably owing to their resorption upon the deposition of the 
next layer, still, observation of specimens of different size (age) permits 
to establish that the size of tubereles was not controlled by the dimen- 
sions of the individual. Throughout its life-time the tubercles retained 
their initial character, not being subject to further development with 
the growth of the animal. 


REMARKS ON THE SYSTEMATICS OF BRACHYTHORACI 


The structure of the parasphemoid, together with the structure and 
character of the mandibular denticles in genus Pachyosteus exelude the 
descent of Pachyosteidae from the Coccosteidae. These are certainly 
two distinct stocks. Their independence has already been stressed by 
Stensió (1944) jn the course of studies on the pectoral girdle. As a result 
of these studies Stensió separated two groups of the Brachythoraci, i.e. 
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Coccosteomorpha and Pachyosteomorpha. The former were made to 
include Coccosteus, Plourdosteus and Pholidosteus, the latter the majority 
of the remaining forms. Whereas the opposition of Pachyosteidae to the 
Coccosteidae seems reasonable enough, it is difficult to accept the natural 
character of the Pachyosteomorpha group. It seems more likely that 
they comprise a number of different evolutionary lines, while some 
of them (dynichthyids) may perhaps be related with the coccosteids, 
according to the former belief. Unfortunately, the parasphenoid of the 
last mentioned forms is unknown. 


Should its structure prove to resemble that of the Dinichthyidae, 
it will then be possible to speak of a line going from forms represented 
by Buchanosteus (by White, 1952, shown to belong to the brachythoracids) 
through the Coccosteidae to the Dinichthyidae. In any case, the dinich- 
thyids and the coccosteids appear to be equally .distant from the pachyo- 
steids. The latter display a number of primitive characters, such as the 
dental structure, the parasphenoid and possibly also the scapulo-coracoid. 
But this last point does not seem quite doubtless inasmuch as the structu- 
ral peculiarities in the fore part of this element, as indicated by Stensió 
(1944), may as well be the result of reduction. associated with the 
reduction of the dermal bones in this area. Besides these primitive cha- 
racters, the Pachyosteidae display certain features of specialization which, 
in the writer's belief, comprise the disappearance of the spinals. In these 
respects, however, the dinichthyids are more primitive. Unfortunately, 
the writer does not know whether the scapulo-coracoids of other Pachyo- 
steomonpha than Ensoosteus, mentioned by Stensió in his paper on the 
Arthrodiran pectoral girdle, have been studied. The mentioned genus 
belongs to the Pachyosteidae. 

Owing to the meagreness of information available on the structure 
of the brachythoracids, it is difficult to establish a satisfactory classi- 
fication which would depict the actual genetical connections between 
the various families, uniformly treating all the representatives. In this 
state of conditions it seems preferable to admit a division of this stock 
into distinct families without any hints as to their relationships, such 
as has been done by Romer in his handbook „Vertebrate Paleontology” 
(1947). We must note, however, that in this handbook not all of these 
units are of the same rank. To say, the Coccosteidae, into which Romer 
among others also includes the dinichthyids and several forms withoui 
a clear position, if mot an artificial assemblage, would have to be consi- 
dered of a higher rank as compared with the other differentiated fa- 
milies. It rather seems that the majority of the latter have been ranked 
00 high and that in the future they will have to be re-layed to the 
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rank of sub-families. For the time being, however, the retention of the 
present classification seems more to the purpose. 

Having here touched the problem of the systematics the writer also 
wishes to mention the occasional tendency to separate the Mylostomidae 
into a unit of equal rank with the group embracing virtually all of the 
remaining Brachythoraci (Berg, 1955). Mylostoma is an example of 
highest specialization as regards the mode of the nourishment. This 
specialization probably involves only the jaw apparatus, which in Bra- 
chythoraci displays great uvariability. It is Synauchenia markedly 
more than Mylostomidae that deviates from the general structural 
scheme of the Brachythoraci. Synauchenia is thus far the only known 
form which, by the fusion of the head armor with the thoraciec armor, 
loses one of the most diagnostic features characterizing the group to 
which it belongs. But even this specialization, so exceptional among the 
Brachythoraci, does not justify a special treatment of the Synaucheniidae. 
This applies all the more so to the Mylostomidae. 


STRATIGRAPHICAL AND GEOGRAPHICAL DISTRIBUTION 
OF DESCRIBED FORMS 


The material described in the present paper has been collected from 
but four sites, three of which are adjacent. In this connection it is 
difficult to conceive a general idea of the fish-fauna involving the entire 
Holy Cross Mts. area. The Upper Frasnian excepted, the character of the 
particular Upper Devonian horizons is here depicted by finds from 
various sites which makes difficult the investigation of the evolution 
of the ichthyo-faunal assemblage in the progress of time. Another 
important deficiency is that the majority of forms is represented by 
single specimens only. | 

The above mentioned deficiencies in the available material greatly 
limit, if not altogether exclude, the possibility of reasonably valid bio- 
stratigraphic, paleogeographic and paleoecological conclusions, and imply 
the necessity of exercising the utmost care in considering these pro- 
blems. 

In spite of the inadequacy of the available material, the picture it 
gives us is, surely, not completely accidental. Hence, in this chapter, the 
writer will risk an attempt at picking out some regularities in the 
vertical and horizontal distribution of the brachythoracids, at least within 
this very limited part of the Holy Cross Mts. region. 

The attached table contains a specification of brachythoracid forms 
recorded from the Upper Devonian of the Holy Cross Mts. Each vertical 
column limited by continuous lines contains forms occurring within one 
horizon, marked with a cross. 
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As is shown in this table, Dinichthys pustulosus seems to have the 
greatest vertical distribution, as it ranges from the lowermost Frasnian 
upwards inclusive of the Lower Famennian. Second to it in this respect 
is D. denisoni which embraces the whole of the Famennian period. 
The next to be mentioned is Malerosteus. gorizdroae which probably 
lasted through the Middle and Upper Frasnian. 


Anomalichthys ingens, recorded from three sites, is among the forms 
represented by a greater number of specimens. It is confined here to 
the Upper Frasnian, i.e. to horizon III, or the Manticoceras beds of 
Czarnocki. 

The Middle Frasnian is characterized by greatest diversity of brachy- 
thoracid forms. The majority of forms, however, recorded from this 
horizon are represented by single specimens only. 

Differences of faunal composition in the particular horizons are 
stressed by the sequence of forms followed in the specification table. 
Thus it is seen that of nine forms recorded from the Middle Frasnian, 
two only were found in other horizons. Out of the three Upper Frasnian 
forms, one, characterized by widest range of distribution, has not been 
recorded from other horizons. Two out of the four Lower Famennian 
forms and three out of the four Upper Famennian ones, are apparently 
characteristic of these horizons only. 

Thus the depicted picture, if at all reflecting the actual faunal 
changes, would naturally characterize the considered area, since some 
forms encountered outside of the Holy Cross Mts. display there a some- 
what different vertical distribution. To say, Dinichthys tuberculatus and 
D. pustulosus are known from the Givetian to the Lower Famennian, 
Pachyosteus bulla and genus Oxyosteus — from the Frasnian, while 
Anomalichthys imgens is apparently confined to the Upper Frasnian 
only. 

The asynchronous occurrence of the mentioned forms within diffe- 
rent areas is very probable, but does not exclude the necessity for the 
introduction of a number of corrections on the consideration of facial 
difference. 

It should again be stressed here that the discussion of either the 
vertical or horizontal distribution of forms known on detached specimens 
only, is altogether impossible. 

Local assemblages of forms recorded from the particular sites have 
been shown in the same table, grouped in vertical columns limited by 
prolken lines. It can be seen that this does not much alter the arrange- 
ment of columns as compared with the preceding one. The possibility 
of representing in this way two different interrelations in one specifi- 
sation table is dependent on the cireumstance that the faunas from the 
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particular horizons have been recorded — that from the Upper Frasnian 
excepted — from different sites. This is not, however, an accidental 
outcome only, being to a large measure dependent on facial differentia- 
tion, since, with the exception of Gałęzice, there are several horizons in 
every exposure and the search for material was made at every locality 
throughout the whole section. 

Three sites: Wietrznia, Psie Górki and Kadzielnia, with Frasnian 
outcrops, lie within the range of the Kielce facies which is a more 
shallow-water one as compared with the deeper Łysa Góra facies, starting 
at a small distance to the north and outcropping in the north-western 
periphery of Kielce at Czarnów, and at Zagórze and Radlin to the east. 
The mentioned sites are situated on the elevation of the Frasnian sea 
iloor connected (Czarnocki, 1947) with the periphery of the Dyminy 
anticline. In spite of the small distances separating these localities, rather 
important facial differences are displayed in deposits of Lower and 
Middle Frasnian age occurring there. To say, at Kadzielnia, Lower and 
Middle Frasnian deposits are made up of poorly layered reef limestones, 
first of the gastropod-brachiopod fauma, with Loxonema polonicum, 
Pleurotomaria kadzielniae, and higher up of the brachiopod-coral fauna. 
At the same time, more bituminous and clayey, layered limestones, with 
thin shale intercalations were deposited at Wietrznia. To the east of 
Wietrznia (Zagórze, Radlin) and to the north-east of Kielce (Sluchowice, 
Czarnów), the reef facies disappears completely and Frasnian deposits 
are represented by thin-layered limestones, marls and shales passing into 
similar Famennian deposits (Czarnocki, 1947). 

Differences between the Lower and Middle Frasnian fish faunas 
in Wietrznia and Kadzielnia are apparently associated with facial diffe- 
rentiation. While in Kadzielnia these deposits have not, thus far, yielded 
any fish remains, relatively many forms have been recovered from 
Wietrznia. Some of them (Plourdosteus, Holonema, Bothriolepis) are 
characteristic rather of continental deposits, or deposits formed at a small 
distance from the land. The diversity of sediments and their faunal 
assemblage (e.g. presence of Lingula baniks) indicates that they are ma- 
rine shallow-water deposits. 

Although, it is not impossible that the above mentioned placoderms 
might have lived in an open sea, nevertheless their remains might have 
been transported by currents. The latter alternative may be suggested 
by their sporadical occurrence, since they are represented by single 
specimens. From the eventual transport we must, however, exclude that 
of being dragged over the sea floor, since there are no traces of abrasion. 
Ptyctodontidae and Dinichthys pustulosus, found in fair abundance, are 
certainly forms who had lived here at that time. 


Ącta Palaeontologica Polonica — Vol. II/4 23 
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During the Upper Frasnian, within the Wietrznia-Kadzielnia area, the 
facies grows more uniform. We have here thick-layered limestones. with 
Manticoceras intumescens and Hypothyridina cuboides. At the same time 
the ichthyo-fauna also becomes more uniform, with Anomalichthys ingens 
as the most common representative occurring in all the three localities. 
In the Karczówka hill only, to the west of Kadzielnia, does the rocky 
reef limestone facies still persist. The last mentioned form is absent 
there. 

Further facial changes and more extensive uniformity occur at the 
beginning of the Famennian when the entire Kielce region is covered by 
thin-layered slate limestones and marls of deep sea origin. These cir- 
cumstances are responsible for the greater disjpersion of fish remains. 
They are somewhat more abundant within the lowermost Cheiloceras 
beds only. Dinichthys pustulosus continues to occur along with other 
forms which, most likely, did not occur during the Frasnian, at least 
in the considered area. Within upper Cheiloceras and Clymenia beds of 
this region, fish remains are very sporadical and no brachythoracids 
have thus far been recorded there. At that time (correspondimg to the 
Clymenia beds) these fishes occur in greater abundance south-west of 
Kielce, i.e. in Gałęzice (at a distance of 15 km). 

The Clymenia beds rest here directly on Givetian limestones and 
differ markedly from those occurring within the remaining area. While 
there they are made up of alternating thin beds of slates, marls and 
limestones, with a total thickness of up to some hundred meters, in 
Gałęzice they are reduced to a limestone layer, 3 to 4 m in thickness 
containing an abundant and diversified fauna (gastropods, goniatites, 
clymeniids, solitary corals, crinoids, trilobites, as well as plant remains). 
Of the brachythoracids, in addition to Dinichthys denisoni known from 
the Cheiloceras beds of Kadzielnia, Titanichthys kozlowskii, Dinichthys 
ci. tuberculatus and Pachyosteus bulia have also been encountered. 
Though facial features may also be of significance here, it is hardly 
probable that Pachyosteus — should it have existed within this area 
already in the Frasnian, as it did in the Rhine province — could have 
remained and been discovered among the abundant brachythoracid 
remains in Wietrznia. This form may not, therefore, have penetrated into 
the Holy Cross Mts. basin before the Upper Famennian time. It would, 
however, be puzzling why it did not appear at an earlier time, together 
with Anomalichthys ingens whose occurrence is noted within Manticoceras 
beds both in the Rhine province and in the Holy Cross Mts. It is possible 
that the absence of Pachyosteus in the Upper Frasnian beds of the 
Kielce region resulted from different environmental requirements of this 
form. 
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As before mentioned, Dinichthys cf. tuberculatus is if not identical 
with D. belgicus and D. tuberculatus from North America, in any case 
closely related to them. The identity of the twolast forms is also 
suggested by the facial resemblance of the so-called Psammites from 
Condroz in Belgium and the Catskill facies in North America where 
these fishes occur together with other forms common to Upper Devo- 
nian beds of both Belgium and America, such as Dipterus nelsoni and 
Holoptychius murchisoni. They belong to the few paleozoic species 
occurring simultaneously within areas so far distant. Dinichthys pustulo- 
sus has proved to be one of these exceptional forms. 

Though it is not quite inadmissible that future, more adequate finds 
and more thorough studies will reveal some differences between the 
American D. pustulosus amd the form from the Holy Cross Mts. the 
evidence now available to the writer, supplied by his fairly copious mate- 
rial and by literature, do not reveal any such differences that would 
reasonably justify their separation. 

Contrary to the rather widespread cpinion in respect to the impossi- 
bility of the occurrence of the same species in far distant areas, the 
Recent ichthyo-fauna contains a number of very widely distributed 
forms. Examples of such forms are most numerous among the Pleuro- 
nectiformes i.e. benthonic, in many cases littoral fishes. As stated by 
Nikolskiy (1950) the same species of Reinhardtius hippoglossoides and 
Hippoglossoides hippoglossus live both in the Atlantic and Pacific 
Oceans. In the Pacifie they are represented by the distinct varieties of 
R. hippoglossoides matsuurae and R. hippoglossus stenolepis. The latter, 
alike to R. elassodon, Platyichthys stellatus and Atherestes evermani, in- 
habit both the Asiatic and American shores of the Pacific Ocean. Simi- 
larly, Hippoglossoides platessoides inhabits both the European and the 
American shores of the Atlantic Ocean. It is true, however, that these 
fishes are characterized by pelagic spawn. Independently of this; how- 
ever, though they are poor swimmers, they often undertake markedly 
distant migrations. Other fishes too, though not to such an extent, 
supply illustrations of the wide range of distribution. Among others, 
the commen fresh water pike Esox lucius is recorded from northern 
Eurasia and America. These examples diminish the improbability of 
such a wide range of distribution as that of Dinichthys pustulosus, all the 
more so that it was a lomg-lived form, known from the Middle to Upper 
Devonian, i.e. from a lapse of time sufficiently long for penetration 
into the vast expanses near the shores of the Northern Devonian 
Continent. The presence of such invertebrates, common to both Europe 
and America, as e.g. Manticoceras intumescens, also suggests migration 
at that time. 
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The wide range of distribution of D. pustulosus gives rise to the 
problem respecting the centre of its evolution amd migration routes. 

In North America this form is known from the higher part of Middle 
Devonian beds (Hamilton). Its range of distribution is limited to areas 
lying west of Kentucky. It is not before the Upper Devonian time 
(Genesee) that D. pustulosus makes its way, together with Manticoceras 
intumescens, eastward, into the state of New York. According to Eastman 
(1907 a), the migration route of this form leads from Europe, through 
Manitoba in Canada. In western Europe, however, this form has not 
thus far been discovered. Within the Holy Cross Mts., i.e. in central 
Europe, its presence is not recorded before the Upper Devonian time. 
From the Frasnian of Russia, Obrućeva (1956) has described, under the 
name of Dinichthys licharevi, a form which is closely related. Though 
the present knowledge on D. pustulosus is extremely inadequate and 
may give rise to grave errors with respect to its distribution, neverthe- 
less, on the information now available it seems more likely that the 
centre of evolution of this form was in the western part of North 
America, or maybe, in Siberia whence it was shifted equatorially on 
one side from the west to the eastern part of America and on the other 
side from the east into Europe. 

Counterwise, D. tuberculatus having developed in the eastern part 
of North America has migrated at the close of the Famennian through. 
western Europe (Belgium) to central Europe (Poland). 


APPENDIX 


ON SOME ICHTHYODORULITES AND ELASMOBRANCHIAN REMAINS 
FROM THE UPPER DEVONIAN OF THE HOLY CROSS MTS. 


Genus Sentacanthus* n. gen. 


Diagnosis. — Paired spines of moderate size, built of osseous tissue, 
provided with large dentine teeth, sparsily aligned in a asymmetrical 
row on the hind edge of the spine. 


Sentacanthus żelichowskae*% n. sp. 

(pl. XIII, fig. 3 a-b) | 

Diagnosis. — The same as that for the genus, since it is at present | 
the only known species. 


iż The generic name has been formed from the Latin word sentus, meaning 
spiny. a 


18 'This species is dedicated to Dr. M. Żelichowska, Head of the Documenta— 
tion Dept. of the Geological Institute in Warsaw. 
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Material. — Detached specimens of spines. 
Holotype. — An incomplete paired spine (M. Z.). 
" Description. — The preserved fragment (base and apical part missing) 


is over 120 mm in length, 15 mm in width and 7 to 8 mm in thickness. 
It appears, therefore, to have been a fairly large and slender spine. 
At first it gently curves forward, then, nearer the top, backward. Its 
cross section mearer to the base is elliptic with the larger diameter 
equal to 15 mm and the smaller one to 7 mm. To the top it first widens 
out up to 18 mm, then gets narrower again and somewhat thickened 
(width 13 mm, thickness 8 mm). Owing to the enlargement of the hind 
margin the section here is more regularly oval. At the same time the 
front margin tapers out. The spine retains this shape until it reaches 
the apical part, the transverse dimensions only being reduced to 10 and 
ć mm on the highest level of the preserved fragment. The outer surface 
of the spine is perfectly smooth. On one side of the broad hind margin 
(in the studied specimen it is the left one) along its whole length, there 
is a row of large — over 4 mm in height and 3 mm in diameter — 
straight „thorns” or denticles, 10 mm distant from one another. In the 
cross sectlon we can see one longitudinal canal running nearer to the 
front margin. Its diameter does not exceed 1 mm. The denticles excepted, 
the whole spine is built of osseous tissue with Havers canals disposed 
parallel to the axis, and with well developed osteones and interosteone 
trabecules. 


Oecurrence. — The Famennian lower Cheiloceras beds of Kadzielnia. 


Genus Alienacanthus'* n. gen. 


Diagnosis. — Extremely large, paired and unpaired spines, built exclu- 
sively of osseous tissue. 


Alienacanthus małkowskii> n. sp. 
(pl. XIII, fig. 1 a-c) 


Diagnosis. — The same as for the genus. 
Holotype. — A fragmentary paired spine. 
Material. — Fragments of large osseous spines are frequently 


yielded by Clymenia limestones from Gałęzice near Chęciny. Some are 
perfectly straight (circular in cross section) and are symmetric, unpaired 


14 'The' generic name is derived from the Latin word alienus, meaning alien, 
being an allusion to the dissimilarity of this spine to other ichthyodorulites. 

15 "This species is dedicated to Prof. St. Małkowski, former Director of the 
Muzeum Ziemi (Museum of the Earth) in Warsaw. 
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structures, others are gently bent and flattened, thus being paired. Ome 
specimen of this paired spine represents a fragment sufficiently large 
for its description. 

Description. — The preserved fragment is 320 mm in size, with the 
upper and lower ends missing. It is gently curved both antero-posteriorly 
and laterally. In the lower part it is flattened, with one surface nearly 
plane, while the other is somewhat convex. Here both the fore and hind 
edges are sharp. The spine is 30 mm in width and 10 mm in thickness. 
In the central part the thickness of the spine increases to 14 mm, while 
the convex (front?) edge grows blunter and broader. On this edge there 
are fairly large, widely spaced denticles. Toward the: top the front 
edge tapers out again. On the upper end of the specimen the width of 
the spine is 19 mm, the thickness 10 mm. The spine is built entirely 
of osseous tissue. The canals run parallel to the axis of the element, 
forming occasional anastomoses. One of the canals is slighily broader 
(1 mm in diameter), it extends throughout the spine, somewhat nearer 
to the convex (denticled) edge. The osseous tissue has the character of 
intervascular trabecules. 


The fin spines, described above, similarly as in Sentacanthus, differ 
from all other ichthyocorulites known to the present writer in that 
they are made of osseous tissue only. It is probable that they were co- 
vered by a dermal coating. They may not be referred either to Selachii 
or to Acanthodii. It seems more likely that they formed the armor of 
some placoderms. 


Occurrence. — The Famennian Clymenia beds of Gałęzice near 
Chęciny. 


Genus Ctenacanthus Agassiz, 1837 
'Ctenacanthus sp. 
(pl. XIII, fig. 2) 


This form is represented by two specimens. One of them corresponds 
to the median part of the spine and the other (I. G.) — to a part nearer 
to the base. 


On the preserved fragments it may be inferred that the spine was 
moderately slender, very gently curved and equally gently narrowing 
toward the top. In these features it differs from Devonian species of 
America which, moreover, are characterized by more densely arranged 
costae. To a certain extent it resembles Asteroptychius. The spine is 
strongly flattened with the interior occupied by a large pulp cavity. 
On both sides of the flat hind margin there are rows of minute denticles 
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with the apexes directed toward the base. The sharper front margin is . 
gently rounded. The outer surface is ornamented by longitudinal costae 
rather closely spaced amd separated by narrow grooves which do not 
widen out toward the base, contrary to the arrangement we find e.g. in 
Ct.? erectus. Three fine costae run along the front margin. On the lateral 
surface, in the central part of the specimen, there are 10 anterior thicker 
costae and 7 finer posterior ones. The costae bear tubercle-like, mo- 
derately spaced swellings. In this, the ornamentation of the Kadzielnia 
specimen resembles that of Ct. gracillissimus N. z W. common in the 
Carboniferous (comp. Eastman, 1902, p. 86, fig. 12), but differs from 
it by the mon-stellate character of tubercles. The tubercles here are 
arranged rather sparsely and on different levels of the particular costae. 
The costae multiply by intercalation, being from the first thicker in the 
anterior part of the lateral surface. Besides Ct.? erectus Koenen two more 
forms have been recorded from the Devonian beds of Europe and ten- 
tatively assigned to genus Ctenacanthus. They are the Ct. gemiindensis 
Gross from the Middle Devonian, and Ct.? jaekeli Gross from the Upper 
Devonian. The former differs from the Holy Cross Mts. specimen in its 
general shape and ornamentation characterized by greater umiformity of 
costae and stronger development of crests. The latter Germam species 
of Ctenacanthus is differentiated by being more conspicuously curved 
and by fewer and smooth costae. 


The specimen from the Holy Cross Mts. probably belongs to a new 
species. Since the writer has not been able to make closer compara- 
tive studies owing to lack of proper literature, he can cnly mention its 
presence. 

Oecurrence. — The Famennian lower Cheiloceras beds in the Ka- 
dzielnia hill of Kielce. 


Genus Cladodus Agassiz, 1843 
Cladodus sp. 1 
(pl. XIII, fig. 4) 


It is a very small tooth with the basal width equal to 4 mm and the 
same height of the main cusp. The main cusp, fairly robust, narrowing 
swiftly from mid-height and tapering off into a sharp apex. The anterior 
surface, somewhat flattened, is in its lower part ornamented by fine 
vertical striae, at the sides more densely spaced. The main cusp is 
gently sigmoidal. On each side of the main cusp are two lateral ones, 
of which the outer are large, attaining half the size of the central cusp. 
The intermediate denticles are quite tiny. The outer cusps are relatively 
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slender, conical and slightly diverging. The lower margin of "the 
crown is gently flexuous. 

The tooth has been recovered from the Famennian Cheiloceras beds 
of the Kadzielnia hill. 


Cladodus sp. 2 
(pl. XIII, fig. 5) 


This tooth, found in the same beds as the above, is differentiated by 
the presence of but one main cusp, thus resembling Cl. conicus and 
Cl. urbs-ludovici Eastman (comp. Hussakof 8: Bryant, 1913, pl. 44, fig. 
1, la), From the two last named it differs, however, by lack of 
ornamentation. The base of the tooth is mot very broad, measuring 
scarcely 3.5 in width. The cusp is nearly erect, with the section circular 
at the base. Toward the apex it becomes flattened out. Lateral edges 
gently pointed. 


Cladodus? sp. 3 
Pr AU *tig:76) 


This tooth, rather strongly damaged, is by the writer only tentatively 
included in genus Cładodus, from which it differs in that it does not 
develop a uniform crown, the cusps being independently placed on 
a massive base. The base, measured antero-posteriorly, is 5 mm long, 
measured bi-laterally probably about 14 mm, with heisht about 4 mm. 
At the bottom it is concave. Two cusps only have been preserved, but it 
rather seems that the tooth was symmetrical and that it had three cusps. 
The central, twice as high as the lateral ones, is strongly bent backward, 
fairly robust, with the anterior surface flattened out and the posterior 
convex, with moderately sharp side edges. It is 8 mm hish. The lateral 
cusp, only half that height, is also inclined to the back, but it does 
not display any curves and is in the shape of an erect cone. It is fairly 
distant from the main cusp, and like it without ornamentation. The 
intermediate denticles are missing. 

The studied specimen has been found in the Clymenia beds of Ga- 
łęzice. 


Genus Dittodus Owen, 1867 


Dittodus sp. 
(XIII, fig. 7, 8) 


The tooth referred to this provisional genus is of a type to which 
the equally tentative mame of „Phoebodus* has been assigned. As shown 
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by Hussakof and Bryant (1918), this type of teeth is encountered along 
with those called „Dittodus* and a number of forms intermediary 
between these types. Most likely therefore, they all belong to the 
dentition of the same fishes from the family Pleuracanthidae. 

The first of the studied specimens (pl. XIII, fig. 0) is 8 mm in width 
as measured betweem the apexes of the outer cusjps, and 5 mm in height. 
AII the three cusps are approximately of the same thickness, i.e. 1.5 mm 
at the base. The median is perhaps slightly more slender. The outer 
cusps are divergent. The lateral edges are moderately sharp. Under 
magnification, a scarcely discernible striation may be observed on the 
surface of cusps. No intermediary denticles present. 

Out of this type of teeth so far known, those in Dittodus priscus 
Lastman (comp. Eastman, 1907a, pl. 1, fig. 7—8, also Hussakof % 
Bryant, 1918, pl. 44, fig. 3 a-b), with striation relatively delicate but 
more conspicuous than that in the Kadzielnia specimen, come nearest to 
the considered specimen. „Phoebodus” knightianus Eastman (comp. East- 
man, 1903, pl. 4, fig. 40, 40a) resembles our specimen in the robustness of 
its main cusps and in the lack of intermediary cusps. Its outer cusps, how- 
ever, in addition to a more circular section, are quite erect, and do not 
diverge, as is the case in our specimen. „Phoebodus* politus Newberry 
(comp. Eastman, 1907 a, pl. 1, fig. 12, also Newberry, 1889, pl. 27, fig. 
27—28) is sometimes without ornamentation. It also resembles our 
specimen in the flattened anterior surface of the cusps and the presence 
there of sharp lateral edges. On the figures of Newberry and Eastman, 
however, the cusps in „Phoebodus* politus are apparently more slender 
than those in our specimen, which, moreover, lacks intermediary cusjps. 
„Phoebodus* dens-neptuni Eastman (comp. Eastman, 1905, pl. 4, fig. 39) 
is entirely different since it is with markedly slender and distinctly 
ribbed cusps. . 

The second specimen of Dittodus tooth (pl. XIII, fig. 8) differs from 
the former by the more slender and diverging cusps. It is 5 mm in 
wicth at the base and 3 mm in height. 

Both specimens have been yielded by the Cheiloceras beds of Ka- 
dzielnia. 

Paleozoological Ląboratory 
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JULIAN KULCZYCKI 


RYBY GÓRNO-DEWOŃSKIE Z GÓR ŚWIĘTOKRZYSKICH 
(PLACODERMI, ELASMOBRANCHII) 


Streszczenie 


Przedmiotem pracy są szczątki plakoderm i spodoustych z utworów górnego: 
dewonu Gór Świętokrzyskich. Okazy z osadów frańskich pochodzą z odkrywek , 
Wietrzni, Psich Górsk i Kadzielni w Kielcach, fameńskie zaś z Kadzielni i Gałęzie, 
Materiał wypreparowano metodą chemiczną za pomocą kwasu octowego. 

W wyniku badań stwierdzono obecność następujących nowych form. 


Rząd Arthrodira 
Podrząd Brachythoraci 


Rodzaj Malerosteus n. gen. 


Ryby o szerokiej czaszce z zaznaczonymi kantami bocznymi, o dużym oczo- | 
dole ograniczonym trzema elementami kostnymi. Układ elementów okolicy policz- 
kowej podobny jak u rodzaju Pholidosteus lub Brachyosteus. Aparat szczękowy | 
typu miażdżącego przypomina szczęki rodzaju Dinomylostoma. Od tego ostatniego 
różni się jednak słabym rozwojem powierzchni miażdżącej na infra-gnathale . 
i obecnością dodatkowego guzka na postero-supra-gnathale. 


Malerosteus gorizdroae n. sp. 


(tekst: fig. 3—6; pl. I, fig. 4—7; pl. II; pl. III, fig. 1—3) 


Jest to jedyny dotychczas znany gatunek rodzaju Malerosteus, wobec czego. 
charakterystyka gatunku pokrywa się obecnie z rodzajową. Gatunek ten cechuje 


urzeźbienie, złożone z gęsto i bezładnie rozmieszczonych guzków o kopulastym 
kształcie i zmiennej wielkości. 
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Materiał stanowi fragment czaszki, obejmujący prae-orbitale, sub-orbitale, mar- 
ginale, paranuchale, parasphenoideum i elementy szczękowe oraz luźno znalszione 
sub-orbitale, post-sub-orbitale i antero-dorso-latzrale. Wszystkie te okazy pochodzą 
< górnego franu sąsiadujących ze sobą wzgórz Wietrznia i Psie Górki. Do powyż- 


szego gatunku zaliczono też warunkowo nuchale i postero-mediano-ventrale ze 
środkowego franu wzgórza Wietrznia. 


Rodzaj Tomaiosteus n. gen. 


Ryby o szerokiej, płaskiej głowie z niewielkimi oczodołami, położonymi blisko 
przedniego końca czaszki. Pineale łączy się z centraliami i rostale, oddzielając 
w ten sposób całkowicie oba praeorbitalia. Aparat szczękowy typu krającego, 
e niezbyt wysokim stopniu specjalizacji. Postero-supra-gnathale posiada wyrostek 


boczny, czym różni się od odpowiednich elementów innych form o tym samym typie 
aparatu szczękowego. 


Tomaiosteus grossi n. sp. 
(iekSU SIS PIII BEA, 5) 


Jedyny znany gatunek tego rodzaju, poza cechami wymienionymi w diagnozie 
rodzaju, odznacza się urzeźbieniem złożcnym z rzadko rozsianych, niezbyt dużych 
guzków. 

Materiał stanowi fragment czaszki obejmujący pineale, prae-orbitale, centrale 
i post-supra-gnathale, a pochodzący ze środkowego franu wzgórza Wietrznia. 


Rodzaj Dinichthys Newberry, 1885 
Dinichthys denisoni n. sp. 
(tekst: fig. 10; pl. VI, fig. 4; pl. VII) 


Niewielki przedstawiciel rodzaju Dimichthys, o kościach pozbawionych urzeź- 
bienia. Mediano-dorsale charakteryzujs się prostym brzegiem grzebienia, podobnym 
do właściwego D.? jeffersonensis. Od tej ostatniej formy różni się większą wyso- 
kością grzebienia i obecnością łyżkowatego zagłębienia na wyrostku grzebieniowym. 

Materiał stanowią trzy okazy mediano-dorsale, z których jeden pochodzi 
z warstw dolno-cheilocerowych wzgórza Kadzielnia, pozostałe zaś — z warstw kli- 
meniowych miejscowości Gałęzice. 


Dinichthys ceterus n. sp. 
(pl. VIII, fig. 1 a-b) 


Niewielka forma o mediano-dorsale pozbawionym urzeźbienia, zaopatrzonym 
w niski grzebień i niemal poziomo ustawiony wyrostek grzebieniowy. 

Materiał stanowi okaz mediano-dorsale z warstw dolno-cheilocerowych wzgó- 
rza Kadzielnia. 


, Bota Palaeontologica Polonica — Vol. II/4 <R4 
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Rodzaj Titanichthys Newberry, 1885 
Titanichthys kozłowskii n. sp. 


(teksts is. JBL PSTMig.20) 


Stosunkowo niewielka forma, posiadająca duże centralia, podobnie jak T. ciar- 
keż i T. agassizi. Układ kanałów linii czuciowych zapswne taki, jak u T. termierti. 
Od T. agassizi różni się ukształtowaniem podwójnego zagłębienia na brzusznej 
stronie nuchale. 


Materiał stanowią fragmenty nuchale i centrale oraz przypuszczalnego para- 


nuchale, pochodzące z warstw klimeniowych miejscowości Gałęzice. 


Rodzaj Deveonema n. gen. 


Nieduży przedstawiciel rodziny Holoenemidae, o zewnętrznej powierzchni kości IJ 


skórnych pokrytej małymi, oddzielnymi guzkami, rozsianymmi na ogół bszładnie 
i jedynie w niektórych miejscach układającymi się w podłużne szeregi. 


Deveonema obrućevi n. sp. 


k są (bl. X, fig. 1 a-b) 


Jedyny gatunek rodzaju. Definicja gatunkowa pokrywa się na razie z ro- 4 
dzajową. 

Materiał stanowi fragment mediano-dorsale ze środkowego dewonu wzgórza 
Wietrznia. 


Rodzaj Operchallosteus n. gen. 


Przedstawiciel Brachythoraci, o kościach skórnych pokrytych urzeźbieniem, | 
złożonym z wyraźnie odgraniczonych, u podstawy meandrycznych, płaskich żebarek k 
i guzków. Od Gyroplacosteus rodzaj ten różni się delikatniejszą ornamentacją, luż- 
niejszym ułożeniem wyniosłości i spłaszczeniem ich szczytu. 


Operchallosteus vialowi n. sp. 
(pl. XII, fig. 3) 

Definicja tego jedynego przedstawiciela pokrywa się z rodzajową. 

Materiał stanowi fragment postero-ventro-laterale ze Środkowego frannu 
wzgórza Wietrznia, 

Ponadto wśród szczątków plakoderm stwierdzono obecność następujących form: 
znanego z Ameryki Półn. Dinichthys pustulosus Eastman, gatunków nadreńskich 
Anomalichthys ingens (Koenen) i Pachyosteus bulla Jaekel oraz notowanego we i 
franie Rosji Holonema radiatum (Obrućev). Bardzo prawdopodobną wydaje się 
tożsamość formy z warstw klimeniowych Gałęzic, opisanej tu jako Dimichthys: CH 
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tuberculatus, z północno-amerykańskim D. tuberculatus Newberry i włączanym 


de tego ostatniego przez autora niniejszej pracy D. belgicus Leriche z najwyższego 
famenu Belgii. 


Na podstawie materiału świętokrzyskiego udało się uzupełnić wiadomości 
o szczegółach budowy niektórych z powyższych form. 

Przy szczątkach D. pustulosus znaleziono nie znane dotychczas u tego gatunku 
parasphenoideum, które umożliwiło wyjaśnienie przebiegu arteriae carotidae in- 
ternae. 

Dla Pachyosteus bulla opisano po raz pierwszy górne elementy szczękowe, 
parasphenoideum oraz budowę pancerza brzusznego. 

Wśród szczątków D. cf. tuberculatus stwierdzono obecność infra-gnathale o ty- 
powej budowie dla rodzaju Dinichthys. Element ten u bliskich naszej formie ryb 
amerykańskich i belgijskich nie był dotychczas opisany. 

Poza omówionymi wyżej spotkano szereg bardziej fragmentarycznych okazów, 
których przynależność nie mogła być ściśle ustalona. Należą tu szczątki Oxyosteus 
sp. Plourdosteus sp. i Bothriolepis sp. ze środkowego franu Wietrzni oraz Steno- 
steus? sp. z famenu Kadzielni. W części dodatkowej opisano kilka okazów zębów 
Cladodus i Dittodus oraz kolec płetwowy w rodzaju Ctenacanthus, jak również dwa 
nowe kolce płetwowe: Alienacanthus małkowskii n. gen., n. sp. i Sentacanthus 
żelichowskae n. gen., n. sp. charakteryzujące się niemal całkowitym (u pierwszego) 
lub zupełnym (u drugiego) brakiem dentyny. 


NIEKTÓRE SZCZEGÓŁY BUDOWY BRACHYTHORACI 


Postero-supra-gnathalia rodzajów  Malerosteus i Tomaiosteus uwidoczniają 
różny kierunek spacjalizacji. U pierwszego, podobnie jak u Dinichthyidae, aparat 
szczękowy przystosowuje się do cięcia, u drugiego zaś, podobnie jak u Mylostomi- 
dae, do miażdżenia pożywienia. Mimo przeciwstawnego kierunku rozwoju postero- 
supra-gnathalia tych form zachowują ten sam zasadniczy schemat budowy. Świad- 
czy to, że ich aparat szczękowy rozwinął się z jednakowego typu wyjściowego, 
którego przykładem jest chwytny aparat szczękowy Coccosteidae. Zarówno u Male- 
rosteus i Mylostomidae, jak u Tomaiosteus i Coccosteidae obecny jest na postero- 
supra-gnathale wyrostek boczny. W związku z przystosowaniem do cięcia, postero- 
supra-gnathale u Tomaiosteus ulega zwężeniu do cienkiej płytki z mało wydat- 
nym wyrostkiem bocznym. Ten ostatni zanika całkowicie u Dinichthyidae, które 
posunęły się dalej w tej specjalizacji. [7 Mailerosteus, przeciwnie, w związku 
z przystosowaniem do miażdżenia pokarmu, postero-supra-gnathale ulega rozsze- 
czeniu. Jednocześnie silnie rozwija się wyrostek boczny. "To samo stwierdzamy 
"| Dinomylostoma i Mylostoma. U tego ostatniego rodzaju, który osiąga krańcową 
specjalizację, postero-supra-gnathale jest płaskie i niezwykle szerokie, przy czym 
«yrostek boczny stanowi główną masę elementu. Na miażdżącej powierzchni znaj- 
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dują się tu, podobnie jak u Malerosteus, dwie wyniosłości. Czy są one u obu 
form homologiczne, trudno jest określić. Możliwe, że mamy tu zjawisko konwer- 
gencji. Zestawienie aparatów szczękowych Malerosteus, Dinomylostoma i Mylo- 
stoma uwidocznia, że w procesie przystosowywania się do miażdżenia pokarmu po- 
szczególne elementy szczękowe ulegają zmianom w różnym stopniu i nie jedao- 
cześnie. Powierzchnia miażdżąca rozwija się najpierw na postero-supra-gnathale, 
następnie na infra-gnathale i w końcu na antero-supra-gnathalz2. Stosuaek między 
powierzchniami miażdżącymi poszczególnych elementów przypomina stosunek wła- 
ściwy innym kręgowcom miażdżącym pokarm i wywołany jest zapewne tymi sa- 
mymi czynnikami mechaniki aparatu szczękowego. 

W przeciwieństwie do Dinichthyidae brak wyrostka bocznego na postero- 
supra-gnathale u Pachyosteidae wydaje się być pierwotny. Przemawia za tym 
ogólnie pierwotny typ aparatu szczękowego u Pachyosteus. Cechami, które świad- 
czą, że jest on bardziej pierwotny niż u Coccosteidae, są: brak zróżnicowania ząb- 
ków pod względem postaci i wielkości oraz bezładne ich rozsianie, bsz wytworzenia 
zróżnicowanych szeregów. 


Bardzo swoista jest budowa ząbków na szczękach rodzaju Pachyosteus. Mają 
one jamę miękiszową i ściankę złożoną z trzech warstw: 1) dantynowej, 2) przej- 
ściowej, z komórkami ułożonymi prostopadle do powierzchni, i 3) zewnętrznej, ty- 
powej kostnej, z komórkami ułożonymi równolegle do powierzchni. Obraz tan 
przypomina budowę guzków na kościach skórnych u Holoptychius i pozwala przy- 
puszczać, że: 

a) guzki na kościach powłokowych i ząbki gębowe są takimi samymi i po- 
wstałymi w jednakowy sposób tworami; 

b) u Brachythoraci nastąpił proces rozpadu jednolitej powłoki dentynowej na 
oddzielne ząbki i przekształcania ich w kostne guzki, podobnie jak u Crossopte- 
rygii i Dipnoi; 

c) proces ten u Brachythoraci nastąpił wcześniej i ostatnia jego faza, w prze- 
ciwieństwie do tego, co widzimy u Crossopterygii i Dipnoi, dotknęła również ząb- 
ków gębowych. 

Za występowaniem wymienionego wyżej procasu u Brachythoraci przemawia 
też obecność urzeźbienia na kościach skórnych u form bardziej prymitywnych 
i zanikanie jego u form posuniętych dalej w rozwoju oraz jednoczesne znikanie 
dentyny i wreszcie sam jej charakter. - 

Obecność dentyny notowana była u Coccosteus i Plourdosteus, a obecnie stwier- 
dzona została przez autora również u Pachyosteus. U bardziej wyspecjalizowanych 
Toma.osteus i Dinichthys dentyny brak. U Malerosteus w infra-gnathale zachował 
się jeden niewielki układ dentynowy w przednim zębowatym wyrostku. Charakter 
tego wyrostka świadczy, że nigdy nie funkcjonował jako ząb i należy go rozpatry- 
wać jako twór rudymentarny. Cechy dzntyny u Malerosteus świadczą, że tzw. se- 
midentyna (Orvig, 1951) nie stanowi samodzielnego typu dentyny, ale jest mody- 
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fikacją występującą na pograniczu między tkanką kostną i typową dentyną; cha- 
rakterystyczna dla niej obecność jamek komórkowych związana jest z niedoskona- 
łym różnicowaniem się odontoblastów, zależnym od zachodzącego u Brachythoraci 
procesu zastępowania dentyny przez tkankę kostną. 

Zanik dentyny na szczękach Brachythoraci jest o tyle niezrozumiały, że do- 
tyczy zarówno form pobierających pokarm bez rozdrabniania, jak też form o tną- 
cym i miażdżącym typie aparatu szczękowego. Zjawisko to można by tłumaczyć 
tym, że raz rozpoczęty proces zanikania dentyny nie mógł się zatrzymać i był nie- 
odwracalny, albo że dantyna zastępowana była przez inne twory. spowodowane no. 
rogowaceniem. Na razie trudno jest się wypowiedzieć za jedną lub drugą możli- 
wością. Wielu autorów podaje obecność śladów ścierania szczęk. Materiał, jakim 
dysponuję, nie daje zdecydowanych dowedów na korzyść jednej czy drugiej aitar- 
natywy. 

Poza swoistą budową ząbków rodzaj Pachyosteus ciekawy jest również ze 
względu na budowę parasphenoideum, która jast tu, jak się wydaja, bardziej pry- 
mitywna niż u Dinichthys, a nawet niż u Buchanosteus. U Pachyosteus, podobnie 
jak u większości Arctolepida, arteriae carotidae internae wnikają do podstawy 
czaszki dobocznia od parasphenoideum i biegną następnie po jego grzbietowej po- 
wierzchni. W przeciwieństwie do tego, co znajdujemy u Din chthys i szeregu innyca 
rodzajów, naczynia te nie tworzyły poprzecznej anastomozy, lecz zlewały się 
w jedno nieparzyste naczynie, wnikające do jamy czaszkowej. Różnice w budo- 
wie parasphenoideum dostarczą z pewnością jeszcze jednej wskazówki dla wyod- 
rębnienia poszczególnych linii rozwojowych tego szczepu. 

Ukształtowanie tylnego brzegu czaszki Brachythoraci świadczy, że przy opu- 
szczonej głowie odcinek między panewką stawową i granicą między marginale 
(lub post-marginale, o ile występuje) a post-sub-orbitale zachodził pod pancerz tu- 
łowia. Okoliczność ta, wraz z obecnością na wspomnianym odcinku różnych two- 
rów dla przyczepu mięśni i więzadeł, dowodzi, że szczelina skrzelowa sięgała 
w górę co najwyżej do górnej granicy post-sub-orbitala. Za takim położeniem 
szczeliny skrzelowej przemawia też fakt, że u rodzaju Synauchenia nastąpiło cał- 
kowite zrośnięcie pancerza głowowego z tułowiem. Ponieważ jest to forma nekto- 
niczna, trudno przypuszczać, by nastąpiło u niej wtórne przemieszczenie szczelin 
skrzelowych na stronę brzuszną i położenie takie musiało być właściwe wszystkim 
Brachythoraci. 

Okaz postero-mediano-ventrale Malerosteus gorizdroae? uwidocznia obecność 
linii przyrostowej, czego na ogół nie spotyka się u Brachythoraci. Obecność jej 
związana jest z brakiem appozycji warstw kości na wolnej powierzchni płytki, co 
może być wynikiem ucisku wywieranego np. przez podłoże na ciało tej bentonicz- 
nej formy. Przebieg linii przyrostowej świadczy o tym, że zarys poszczególnych 
elementów szkieletowych ulegał znacznym zmianom w ciągu rozwoju osobniczego. 
Na tym samym okazie widoczne jest uszkodzenie urazowe w postaci dwóch ubyt- 
ków ze śladami regeneracji. Odnowa wyraża się tu w obecności pojedynczych 
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guzków na dnie uszkodzenia. Podobne nieciągłe nawarstwianie kości widzimy na 
okazie nuchale tejże formy, gdzie powstaje coś w rodzaju „linii Westolla”. Wydaje 
się, że zjawisko to ma tu charakter patologiczny, chcciaż taki sposób rośnięcia kości 
staje się niekiedy regułą. U Dinichthys cf. tuberculatus powoduje to zapewne 
różnopostaciowość guzków urzeźbienia. Jeśli chodzi u urzeźbienie, to tworzące je 
guzki mogą zwiększać swe rozmiary wraz ze wzrostem osobnika, jak to jest 
u Malerosteus, lub też mieć stałą wielkość, jak u Dinichthys pustulosus. 


O SYSTEMATYCE BRACHYTHORACI 


Budowa parasphenoideum i charakter ząbków szczękowych rodzaju Pachy- 
osteus świadczą, że, zgodnie z poglądami E. Stensió, forma ta nie może być wypro- 
wadzana z Coccosteidae. Jednocześnie jednak trudno się zgodzić, by wyodrębniona 
przez Stensió grupa Pachyosteomorpha była jednostką naturalną. Zaliczone do niej 
Pachyosteidae i Dinichthyidae reprezentują odległe od siebie szczepy. 

Ze względu na zbyt szczupłe dane o budowie Brachythoraci, autor stoi na sta- 
nowisku, że bardziej celowe jest na razie wyodrębnianie poszczególnych rodzin, 
bez wiązania ich w wyższe jednostki taksonomiczne, tak jak to znajdujemy w kla- 
syfikacji Romera (1945). Należy jednak zwrócić uwagę, że nie wszystkie wyodręb- 
nione tam rodziny są równej wartości. Tak np. Coccosteidae, w ujęciu Romera, 
© ile w ogóle stanowią naturalną jednestkę, to jest ona wyższego rzędu, niż po- 
zostałe rodziny. Autor nie uważa też za usprawiedliwione przeciwstawianie Mylo- 
stomidae wszystkim pozostałym Brachythoraci, jak to czyni np. L. S. Berg (1955). 
Osobliwość ich dotyczy jedynie aparatu szczękowego, którego ukształtowanie 
u Brachythoraci jest niezwykle różnorodne. 


ROZPRZESTRZENIENIE NIEKTÓRYCH BRACHYTHORACI 


Niewielka ilość odsłonięc, z których pochodzi opracowany materiał, skupienie 
ich na niedużym odcinku oraz fakt, że większość form występuje tylko jako poje- 
dyncze szczątki — utrudniają wyciąganie wniosków natury biostratygraficznej, 
paleoekologicznej i paleogeograficznej. Z pewnością jednak nie cały obraz, jaki 
dają opisane tu materiały, jest wynikiem przypadku. 

Na tabeli w tekście angielskim (p. 352) zestawione są dane o występowaniu po- 
szczególnych form w dewonie świętokrzyskim. Widzimy tam, że szereg form ogra- 
nicza się do pojedynczych poziomów. Są to jednak przeważnie gatunki, reprezen- 
towane w kolekcji przez pojedyncze okazy. Wyjątek stanowi Pachyosteus bulla 
i Anomalichthys ingens. Ten ostatni występuje tutaj, podobnie jak w Nadrenii, we 
franie; natomiast Pachyosteus bulla, znany w Nadrenii również we franie, u nas 
występuje w górnym famenie. Różnoczasowe występowanie jednej formy na róż- 
nych obszarach nie jest zjawiskiem niezwykłym. Musimy się jednak liczyć z tym, 
że w danym przypadku może omo być wynikiem różnie facjalnych. Mimo to, że 
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punkty, z których pochodzą okazy, leżą blisko siebie, osady ich wykazują dość 
znaczne różnice facjalne. Odsłonięcia Wietrzni, Psich Górek i Kadzielni, które do- 
starczyły okazów fauny frańskiej, znajdują się w obrębie tzw. facji kielzckiej, 
bardziej płytkowodnej w porównaniu z facją łysogórską, odsłaniającą się nieda- 
leko w Śluchowicach-Czarnowie. W dolnym i środkowym franie zaznaczają się 
duże różnice facjalne między Kadzielnią i Wietrznią. Podczas gdy na Kadzielni 
mamy skaliste wapienie rafowe, które nie dostarczyły dotychczas szczątków ryb, 
w Wietrzni utwory tego wieku złożone są z bardziej ilastych i bitumicznych wa- 
pieni płytowych z licznymi szczątkami ryb. Wśród nich znajdujemy szereg iorm 
(Plourdosteus, Holonema, Bothriolepis), charakterystycznych raczej dla utworów 
przybrzeżnych łub lądowych. Chociaż nie można wykluczyć, że formy te zamieszki- 
„wały otwarte morze, istnieje też jednak możliwość, że szczątki ich zostały tu 
wtórnie przyniesione przez prądy; przemawiałaby za tym sporadyczność ich wy- 
stępowania. | 

W górnym franie następuje wyrównanie facji na danym terenie; zarówno 
na Kadzielni, jak na Psich Górkach i Wietrzni osadzają się płytowe wapienie 
z Manticoceras intumescens i Hypothyridina cuboides. Jednocześnie następuje 
ujednostajnienie fauny ryb i wszędzie tu spotyka się Anomalichthys ingens. Dalsza 
zmiana facji następuje z początkiem famenu, kiedy na obszarze kieleckim osadzały 
się cienkopłytowe wapienie, margle i łupki głębszego morza. Poza przejściowymi 
dolnymi warstwami famenu na Kadzielni, w osadach fameńskich okolic Kielc 
szczątki ryb są bardziej rozproszone. Liczniejsze szczątki w najwyższym famenie 
spotyka się w Gałęzicach (15 km od Kielc), gdzie osadzały się wapienie o małej 
miąższości, z bogatą fauną bezkręgowców. Z ryb, poza znanym z dolnego famenu 
Kadzielni Dinichthys denisoni, występują tu D. cf. tuberculatus, Titanichthys koz- 
złowskii i Pachyosteus bulla. Forma opisana jako D. cf. tuberculatus jest prawdo- 
podobnie identyczna z amerykańskim D. tuberculatus i belgijskim D. belgicus, które 
autor traktuje jako jeden gatunek. Za tożsamością tych dwóch ostatnich form prze- 
mawia m. in. podobieństwo facji psammitów z Condroz w Belgii i facji Catskill 
w Ameryce Płn., gdzie występują wspomniane formy obok wspólnych dla obu 
obszarów Dipterus nelsoni i Holoptychius murchisoni. Dinichthys tuberculatus 
znany jest w centralnych stanach Ameryki Płn. w utworach środkowego dewonu. 
W czasie odpowiadającym franowi forma ta ukazuje się również we wschodniej 
części Stanów Zjednoczonych A. P. Oba znaleziska europejskie pochodzą z górnego 
famenu. W ten sposób zarysowuje się kierunek ekspansji tej formy z zachodu 
Ameryki Płn. przez Belgię do Europy środkowej. 

Równie szeroko rozprzestrzeniona formą okazał się D. pustulosus. Początkowo 
forma ta w środkowym dewonie zajmuje obszary na zachód od stanu Kentucky 
w Ameryce Płn. We franie przenika wraz z Manticoceras intumescens do stanów 
wschodnich. Jednocześnie ukazuje się w Europie środkowej. Trudno przypuścić, 
„by tak szybko zdołała pokonać tę wielką przestrzeń; ponadto nie jest znana do- 
tychczas w Europie zachodniej. Wydaje się więc bardziej prawdopodobne, że ośro- 
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dek jej rozwoju znajdował się w zachodniej części Ameryki Płn. lub nawet w pół- 
nocnej Azji, i że stamtąd forma ta rozprzestrzeniła się w obu kierunkach, dociera- 
jąc jednocześnie do Ameryki wschodniej i Europy środkowej. 


OBJAŚNIENIA DO ILUSTRACJI 


Fig. 1 (p. 286) 


Rozmieszczenie punktów, gdzie znaleziono szczątki ryb. Sytuacja geologiczna 
zaznaczona w uproszczeniu, na podstawie mapy J. Czarnockiego. Skala 1:100.000. 


Fig. 2 (p. 290) 


Brachythoraci gen. et sp. indet. (a); podłużny przekrój przez mediano-dorsale, 
zarys grzebienia. 


Fig. 8 (p. 294) 
Malerosteus gorizdroae n. gen., n. sp.; schematyczna rekonstrukcja szkieletu 
z boku; brakujące części kropkowane. ADL antzro-dorso-laterale, IG infra- 
gnathale, M marginale, PN para-nuchale, PrO prae-orbitale, PSO post-sub-orbitale. 


Fig. 4 (p. 294) 


Maleresteus gorizdroade n. gen., n. sp.: tylny brzeg para-nuchale; fg panewka sta— 
wowa, pg wyrostek stawowy, x kant boczny. 


Fig. 5 (p. 296) 


Malerosteus gorizdroae n. gen., n. sp.; aparat szczękowy: A elementy górne 
od strony brzusznej, B to samo, od strony bocznej, C€ aparat szczękowy od strony 
przyśrodkowej, D-E postero-supragnathalia od strony brzusznej, D Dinomylostoma 
beecheri, E Mylostoma variabile, ASG antzro-supra-gnathale, IG infra-gnathale, 
PSG postero-supra-gnathale, pl wyrostek boczny postero-supra-gnathale, mt guzek 
środkowy. 


Fig. 6 (p. 298) 


Malerosteus gorizdroae?, postero-mediano-ventrale. Gruba linia ciągła — zarys 
powierzchni wolnej u osobnika dorosłego; cienka linia ciągła i przerywana — za- 
rys powierzchni wolnej u osobnika młodego; linia kropkowana — zarys całego ele— 
mentu u osobnika dorosłego. 


Fig. 7 (p. 299) 


Tomaiosteus grossi n. gen., n. sp.; pineale: A od strony brzusznej, B od strony 
grzbietowej. 


Fig. 8 (p. 304) 


Dinichthys pustulosus; częściowo zrekonstruowane (pola kropkowane) czaszki: 
A ze środkowego franu, B z dolnego franu Wietrzni; C centrale, N nuchale, 
M marginale, PN para-nuchale, PrO prae-orbitale, PtO post-orbitale. 


Fig. 9 (p. 309) 


Dinichthys pustulosus; szkice fragmentów czaszek z Ameryki Płn., wykonane 
na podstawie fotografii. Oznaczenia — jak fig. 8. 
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Fig. 10 (p. 314) 


Dinichthys denisoni n. sp.; przekrój podłużny przez mediano-dorsale, uwidocz- 
niający zarys grzebienia. Linią przerywaną zaznaczono zarys mniej kompletnego 
okazu. 

Fig.-11 (p. 320) 

Titanichthys kozłowskii mn. sp.; schemat tylnej okolicy czaszki. Linia ciągła — 
granice zachowanych fragmentów; linia przerywana — przypuszczalny przebieg 
szwu między nuchals (N) i centraliami (C); pole zakropkowane — część okazu 
© zniszczonej powierzchni. Ł 

Fig. 12 (p. 824) 

Pachyosteus bulla: A rekonstrukcja szkieletu z boku; B schemat przedniej 
części pancerza brzusznego i jego położenia względem czaszki (u góry strona 
grzbietowa, u dołu — strona brzuszna). Al antero-laterala, AMV antero-mediano- 
ventrale, C€ centrale, IL intero-laterale, IG infra-gnathale, AVL antero-ventro-la- 
terale, M marginale, N nuchale, PM post-marginale, PN para-nuchale, PrO prae- 
orbitale, PSO post-sub- orbitale, PtO post-orbitale, SO sub-orbitale. Pole zakre- 
skowane — przypuszczalne położenie szczeliny skrzelowej. 


Fig. 13 (p. 326) z 
Pachyosteus bulla, parasphenoideum: A od strony grzbietowej, B od strony 
bocznej, € od strony brzusznej; fh zagłębienie przysadkowe, m. gr nieparzysty ro- 
wek środkowy, s. tr rowek poprzeczny. 


Fig. 14 (p. 340) 

Pachyosteus bulla: A przekrój poprzeczny przez górny brzeg infra-gnathale 
i ząbek (X 20), B podłużny przekrój ząbka (X 150), C przekrój przez ściankę ząbka 
(X 300), Cp jama miękiszowa, D dentyna, O tkanka kostna, U warstwa pośrednia. 
«l ząbek, 

Fig. 15 (p. 343) 

Malerosteus gorizdroae n. gen., n. sp., fragment przekroju poprzecznego przez 
zębowaty wyrostek infra-gnathale (4150); Cp kanał miękiszowy, O tkanka kostna, 
U warstwa przejściowa, D dentyna. 

Fig. 16 (p. 344) 

Fragment przekroju guzka kości Arctolepida gen. et sp. indet. z famenu Ka- 
dzielni, uwidoczniający zmianę kształtu i układu jamek komórkowych w kierunku 
od kanału naczyniowego ku powierzchni zewnętrznej kości. 


BIEL 


Fig. 1. Plourdosteus sp., marginale (I. G.); X 8. 

Fig. 2. Plourdosteus sp.?, infra-gnathale (I. G.); X 1,5. 

Fig. 3. Brachythoraci gen. et sp. indet. («), mediano-ventrale (I. G.): a po- 
wierzchnia grzbietowa, b powierzchnia brzuszna; wielk. nat. 


Malerosteus gorizdroae n. gen., n. sp.; wielk. nat. 


Fig. 4. a Lewe antero-supra-gnathale (M. Z.) od strony przyśrodkowej, b to 
samo, z boku. 

Fig. 5 Prawe antero-supra-gnathale (M. Z.) od strony przyśrodkowej. 

Fig. 6. a Lewe postero-supra-gnathale (M. Z.) od strony bocznej, b to samo, 
od strony przyśrodkowej, c to samo, od strony brzusznej. 

Fig. 7. a Lewe infra-gnathale (M. Z..) od strony grzbietowej, b to samo, z boku. 
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id JI 
Malerosteus gorizdrode n. gen., n. sp.; 4 0,75 


Fig. 1. PrO prae-orbitale, SO sub-orbitale (M. Z.). 

Fig. 2. Sub-orbitals (I. G.). 

Fig. 38. Antero-dorso-laterale (M. Z.). 

Fig. 4. PN para-nuchale, M marginale, PO post- WIEK (M. Z.). 


igiy IBU! 
Fig. 1. Malerosteus gorizdroae n. gen. n. sp.; post-sub-orbitale (M. Z.); X 0,75. 
Malerosteus gorizdroae?; X 0,75 
'Fig. 2. a Nuchale (I. G.) od strony brzusznej, b to samo, od strony grzbie- 
towej. 
Fig. 3. Postero-mediano-ventrale (I. G.). 


Tomaiosteus grossi n. gen., n. sp. 
Fig. 4. Fragment czaszki (I. G.): € centrale, P pineale, PrO prae-orbitale, 
X 0,75. 
Fig. 5. a Postero-supra-gnathale (I. G.) od strony przyśrodkowej, wielk. nat., 
b to samo, z boku. 
Pl. EV 
Dinichthys pustulosus Eastman 
Fig. 1, 2. Fragment czaszki z dolnego franu Wietrzni (M. Z.), ca X 0,33: 1 od 


strony grzbietowej, 2 od strony brzusznej; Ć centrale, M marginale, N nuchale, 
PN para-nuchale, PtO post-orbitale. 


PORY 
Dinichthys pustulosus Eastman 
Fig. 1-4. Mediano-dorsale (M. Z.), X 0,5; 1 od strony brzusznej, 2 od strony 
grzbietowej, 3 z boku, 4 z tyłu. 
lele VAL 
Dinichthys pustulosus Eastman 
Fig. 1. Antero-supra-gnathale (M. Z.), wielk. nat. 


Fig. 2. Fragment czaszki (M. Z.) za środkowego franu (M. Z.), ca. X 0,33. 
Fig. 3. Fragment antero-laterale (M. Z.), X 0,75. 


Fig. 4. Dinichthys denisoni n. sp., mediano-dorsale (M. Z.) z warstw cheiloce- 
rowych Kadzielni; X 0,5. 


Fig. 5. Dinichthys sp., antero-dorso-laterale (M. Z.); X 0,5. 


PL SV 
Dinichthys denisoni n. sp. 


Fig. 1, 2. Dwa mediano-dorsale (I. G.): a od tyłu, b z boku, c od strony 
brzusznej; X 0,5. 
PIVICE 


Fig. 1. Dinichthys ceterus n. sp., mediano-dorsale (M. Z.), X 05; a z boku. 
b od strony brzusznej. 


Dinichthys cf. tuberculatus 
" Fig. 2. Odcisk infra-gnathale (M. Z.), X 0,38. 
Fig. 3. Fragment postero-ventro-laterale (M. Z.), X 0,75. 


Fig. 4. Ocyosteus sp., mediano-dorsale (I. G.), X 0,75; a od strony grzbietowej 
b z przodu. 
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PL+ IX 
Pachyosteus bulla Jaekel 


Fig. 1. Mediano-dorsale (M. Z.), X 05. 

Fig 2. Antero-laterale (I. G.), X 0,75. 

Fig. 8. Infra-gnathale (I. G.), wielk. nat. 

Fig. 4. Fragment czaszki (I. G.), X 0,75. 

Fig. 5. Fragment infra-gnathale (I. G.); wielk. nat. 

Fig. 6. Titanichthys kozłowskii n. sp. nuchale (M. Z.) od strony brzusznej; 
X 0,75. 


IE, 2X 


Fig. 1. Deveonema obrućevi n. gen., n. sp., mediano-dorsale (I. G.); a od strony 
grzbietowej, b od strony brzusznej, wielk. nat. 

Fig. 2. Holonema radiatum (Rohon in coll.) Obrućev, antero-dorso-laterale 
(I. G.), X 0,75; a od strony brzusznej, b od strony grzbietowej. 


PLCI 
Anomalichthys ingens (Koenen) 


Fig. 1. Mediano-dorsale (I. G.), od tyłu; X 05. 

Fig. 2. To samo, powierzchnia grzbietowa; X 0,38. 

Fig. 3. Fragment płytki z charakterystyczną ornamentacją; wielk. nat. 
Fig. 4. Stenosteus? sp., fragment infra-gnathale (M. Z.); X 3. 


PISZE 
Fig. 1. Bothriolepis sp. (I. G.); X 0,75. : 
Fig. 2. Brachythoraci gen. et sp. indet. (BP), antero-dorso-laterale (I. G.) X 0,75. 
Fig 3. Operchallosteus vialowi n. gen., n. sp.; postero-ventro-laterale (I. G.); 
X 0,75. 
Fig. 4. Placodermi sp., nieparzysta płytka (1. G.); X 0,5. 


PLAUP. 

Fig. 1. Alienacanthus małkowskii n. gen., n. sp. (M. Z.): a z boku, ca. X 0,3% 
b od przodu, ca. X 0,33; c fragment kolca z zachowanymi ząbkami, X 0,75. 

Fig. 2. Ctenacanthus sp. (M. Z.); wielk. nat. 

Fig. 3. Sentacanthus żelichowskae n. gen., n. sp.; dwie części kolca (M. Z.); 
z boku; wielk. nat. 

Fig. 4. Cladodus sp. 1 (M. Z.); X 8. 

Fig. 5. Cladodus sp. 2 (M. Z.); X 4. 

Fig. 6. Cladodus sp. 3 (M. Z.); ca. X 25. 

Fig. 7. Dittodus sp. (M. Z.); X 5. 

Fig. 8. Dittodus sp. (M. Z.); X 3. 


IOJIMAH KYJIBUMLIKA 
PbIBGI HB BEPXHETO |JEBOHA CBEHTOKRPRHCKHX TOP 
PearoMe 


MarepnatoM Hacroalineńi paÓoTbI ABJIAIOTCA OCTATKH TAHINBIPHBIX H UJIACTHUHOGKA- 
ÓepHbIx pbI6 m3 cbpaHckono (0ÓHakeHMA BeTptHA, Ilce Typku, Kaq3elbHa) m ha- 
MeHckoro (o6HameHnd Kaq3eIbHA M B MECDHOCTM [aJlsH3HNE) APYCOB. 
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Oper HCCJIEĄOBAKHOH PayABI HAKĄCHO HECKOJIBKO (HOBBIX (WOopM: Malerosteus go- 
rizdroae n. gen, n. sp.; Tomaiosteus grossi n. gen., n. sp.; D.nichthys denisoni n. sp.; 
Dinichthys ceterus n. sp.; Titanichthys kozłowskii n. sp.; Deveonema obrućevi 
n. gen., n. sp.; Operchallosteus vialowi n. gen., n. sp.; Alienacanthus małkowskii 
n. gen., n sp.; Sentacanthus żelichowskae n. gan., n. sp. 

KpoMe TODo yCTAHOBJIeHO IpłHcyTcTBHe D.nichthys pustulosus Eastman, Di- 
nichthys cf. tuberculatus, Pachyosteus bulla Jaekel, Holonema radiatum Obrućev, 
Anomalichthys ingens (Koenen) u HECKOJIbKHX MEHee TOTHO OpeĄEJIeHHbIX  (POPM, 
KaKk: Plourdosteus sp., Oryosteus sp., Stenosteus? sp., Ctenacanthus sp., Cladodus 
sp., Dittodus sp. 

Ha OCHOBAHAH Mz3yUeHHODO MaTrephajia aBTop UPHXOĄAT K CJIENYKINKM ZAKJIEO- 
gCHHAM: 

1. UenrocrHble amqapaTbi — ipaząyaBJIHBaroLiMi |pojqra Malerosteus, Dinomylo- 
stoma u Mylostoma, u pexymuń ponqa Tomaiosteus — NMpoHcXA|AT OT THIIa CXBaTbl- 
EaIOI1eDo CBOHCTBeHHODO Coccosteus u Plourdosteus. 

2. UeJIOCTHbIŃ amriapar poja Pachyosteus Óojmee MpuMADNABHBIAĄ deM y Cocco- 
steus u Plourdosteus. 

3. B syóax pona Pachyosteus uMeSTCA |THIAHH KH IYJIBIAPHAA TOJOCTb. 

4. Y Brachythoraci, NOĄOÓHO KHCTEIEPDBIM H ĄBOAKOĄBIIALĘHAM, IMPOHCXOJAJ IIQPO- 
NeCc HCUe3HOBCHHA |GOHTAHq H BAMEIIEHWA EDO KOCTHOŃ TKAHBIO. 


5. Aror nponecc pacrpocrpaHdenca y Brachythoraci Ha 3y0HKH poOToBOŃ io- 
JIOCTH, 


6. IlapacpeHonqą poqa Pachyosteus mMeer qpynoe M moBHraMoMy ©ojree npA- 
MHTUBHO€ CTpoeHHe, qeM y Dinichthyidae. | 

7. Y Pachyosteus COHHbie apTepHH COETHHAJMCH BE OĄHY HEMAPHYF, BMecTo coe- 
NKHEHH] AHACTOMO3OM MH COXPAHCHMA (CAMOCTOATEJIBAOCTH OÓ0MX aprepuń, kak 3To 
MmMeeT Mecro y Dinichthyidae. 

8. CorjracHo MHeHuro lena (A. Heintz, 1932) u YVahra (E. White, 1952), aka- 
©epHble INEJIM ZAHAMAJIU BEHTPAJIBHOE TIOJIOKEAME, 

9. Bo BpeMA oHToneHega HpOACXOJKJIO TOBOJIBKO 3HAUHTEJIBHOE HBMEHCHHE OUEp- 
TaRMH KOCTEK. 

10. POĄCTBEHHad CBA3b MeXtjy Pachyosteidae a Dinichthyidae Takxie qaJrekKa, 
Kak Mu Mejtly Pachyosteidae u Coccosteidae; Pachyosteomorpha He ABJAIoOTCA No 
Bceń BepOATHOCTH ECTECTBERHOŃ DTPylnnoń, 

11. Dim.chthys tuberculatus u D. belgicus ABJIAIOTCA NOBHĄAMOMy MpeĄCTABH- 
TEJJAMH OJĄHODO BAZA. 

12. Dim.:chthys pustulosus, a Takxte nosBuquMoMy D. tuberculatus ABJIAITCA IA- 
poko .paCJIpPOcTpaHeHHbIMM BHNLAMH, KOTOPbIE COBEPLIIKJIH MHUDpaqHro H3 oeBepHoA 
Auepuku B EBpory. 


EXPLANATIONS OF PLATES 


PĘL 


Fig. 1.  Plourdosteus sp., marginal (I. G.); X 3. 

Fig. 2. Plourdosteus sp. , infragnathal (I. G.); X 15. 

F1ig.3.  Brachythoraci gen. et sp. indet. (2), median dorsal (I. G.) a dorsal view, 
b ventral view; nat. size. 


Malerosteus gorizdroae n. gen., n. sp.; nat. size 


Fig. 4. a Left anterior supragnathal (M. Z.), medial view, b same, side view. 

Fig. 5. Right anterior supragnathal (M. Z.), medial view; 

Fig.6. a Left posterior supragnathal (M. Z.), side view; b same, medial view; 
c same, ventral view. 

Fig.7. a Left infragnathal (M. Z.), dorsal view; b same, side view. 


IiE 18 


Malerosteus gorizdroae n. gen., n. sp.; X 0.75 


Fig.l.  PrO preorbital, SO suborbital (M. Z.). 

Fig.2.  Suborbital (I. G.). 

Fig.3.  Anterior dorsolateral (M. Z.). 

Fig.4. PN paranuchal, M marginal, PtO postorbital (M. Z.). 
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Fig.1.  Malerosteus gorizdroae n. gen., n. sp.; postsuborbital (M. Z.); X 0.75. 
: Malerosteus gorizdroae? % 0.75 

Fig.2. a Nuchal (I. G.), ventral view; b same, dorsal view. 

Fig.3.  Posterior median ventral (I. G.). 


Tomaiosteus grossł n. gen., n. Sp. 


Fig.4. Fragment of the head shield (I. G.) with C central, P pineal, PrO pre- 
orbital; X 0.75. 
Fig.5. a Posterior supragnathal (I. G.), medial view, nat. size; b same, side view. 


PL"TV 


Dinichthys pustulosus Eastman 
Fig.1,2. Fragment of the head shield (M. Z.) from the Lower Frasnian of Wietrznia, 


approx. X 0.33: 1 dorsal view, 2 ventral view; C central, M marginal, 
N nuchal, PN paranuchal, PtO postorbital. 


PIV 


Dinichthys pustulosus Eastman 


Fig. 1-4. Median dorsal (M. Z.), X 0.5; 1 ventral view, 2 dorsal view, 3 side view, 
4 posterior view. 


Jed, AVAI 


Dinichthys pustulosus Eastman 


1.  Anterior supragnathal (M. Z.), nat. size. : 

Fig. 2. Fragment of the head shield from the Middle Frasnian (NE >ZEJE 
approx. X 0.33. 

*ig.3. Fragment of the anterior lateral (M. Z.), X 0.75. 

Fig. 4.  Dinichthys denisoni n. sp. median dorsal (M. Z.) from Cheiloceras beds 
in Kadzielnia; X 0.5. 

"wig.5.  Dimichthys sp., anterior dorsolateral (M. Z.); X 05. 


Fig. 


Fig. 


Fig. 1. 
Fig. 2. 
Fig.3. 
Fig. 4. 
kas. 
Fig. 2. 
Fig.3. 
Fig. 4. 
F5g.0. 
Fig. 6. 
Fig. 7. 
Fig. 8. 


BOOVEE 


" 


Dinichthys denisoni n. sp. 


1,2. Two median dorsals (I. G.): 1 a posterior view, b side view, c ventral 


BDAWNH 


KARZZCZE m 


view; X 0.5. 


PRV 


Dinichthys ceterus n. sp., median dorsal (M. Z.) X 0,5; a side view, 
b ventral view. 


Dinichthys ef. tuberculatus 


Infragnathal (M. Z.), X 0.38. 
Fragment of the posterior ventrolateral (M. Z.), X 0.75. , 
Oxryosteus sp., median dorsal (I. G.), X 0.75; a dorsal view, b front view. 


Pl. IX 
Pachyosteus bulla Jaekel 


Median dorsal (M. Z.), X 0.5. 

Anterior lateral (I. G.), X 0.75. 

Infragnathal (I. G.), nat. size. 

Fragment of the head shield (I. G.), X 0.75. 

Fragment of the iniragnathal (I. G.), nat. sizz2. 

T.tanichthys kozłowsk.ż n. sp., nuchal (M. Z.), vantral view; X 0.75. 


led >< 


Deveonema obrućevi n. gen., n. sp., median dorsal (I. G.); a dorsal view, 
b ventral view; nat. siza. 

Holonema radiatum (Rohon in coll.) Obrućev, anterior dorsolateral (I. G.), 
X 0.74; a ventral view, b dorsal view. 


PISZA 


Anomalichthys ingens (Koenen) 


Median dorsal (I. G.), posterior view; X 0.5. 

Same, dorsal view; X 0.33. 

Fragment ot tha shield platz showing ornamentation; nat. size. 
Stenosteus? sp., fragment of the infragnathal (M. Z.); X 8. 


PIE XI 


Bothriolepis sp. (I. G.), X 0.75. 
Brachythoraci gan. et sp. indzt. (8), anterior dorsolateral (I. G.) X 0.75. 


Operchallosteus vialowi n. gen.  'n. sp.; posteriol ventrolateral (I. G.), 
X 0.75. 


Placodermi sp., unpaired plate (I. G.); X 0.75. 


PZA 


Alienacanthus małkowskii n. gen. n. sp. (M. Z.): a side view, approx. 
X 0.38; b front view, approx. X 0.33; c fragment of the spine showing 
the shapz of denticles, X 0.75. 

Ctenacanthus sp. (M. Z.); nat. size. j 
Sentacantkus żel chowskae n. gen., n. sp.; two parts of the spine (M. Z.), 
side view; nat. size. 

Cladodus sp. 1 (M. Z.); X 8. 

Cladodus sp. 2 (M. Z.); X 4. 

Cladodus sp. 3 +M. Z.); approx. X 2.5. 

Dittodus sp. (M. Z.); X 5. 

Dittodus sp. (M. Z.); X 3. 
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Vol. il 1957 No. 4 
HALINA PUGACZEWSKA 
O DWÓCH GATUNKACH BELEMNITÓW 
RODZAJU RHOPALOTEUTHIS Z JURY POLSKI 
Streszczenie. — Praca niniejsza zawiera opis Rhopaloteuthis majzri (Alth, 1875) 


i Rhopaloteutkis bzoviensis (Zeuschner, 1889) z keloweju i oksfordu okolic Krakowa 

i Częstochowy. Zbadano zmienność indywidualną, rozwój ontogenetyczay rostrum 

i jego budowę. Ustalono położenie komory embrionalnej i, co za tym idzie, bruzdy 

u obu gatunków; potwierdziło to pogląd Naezfa, że rodzaj Rhopaloteuthis należy 
zaliczyć do podrodziny Duvaliinae. 


WSTĘP 


W latach 1954-1953 zebrałam na wychodniach jury wzdłuż pasma 
krakowsko-częstochowskiego bardzo obfite materiały, dotyczące belemni- 
tów z różnych poziomów jury środkowej i górnej. Wśród tych materia- 
łów zasługują na uwagę dwa gatunki, znane dotychczas tylko z Polski, 
należące do rodzaju Rhopaloteuthis Lissajous. Są to: Rh. bzoviensis 
- (Zeuschner) i Rh. majeri (Alth). Oba te gatunki opisane były dotychczas 
dość pobieżnie na podstawie nielicznych okazów i ich stanowisko syste- 
matyczne pozostawało niepewne. Ponieważ zebrałam liczne okazy obu 
tych gatunków, zdecydowałam się przeprowadzić nad nimi ściślejsze 
badania. Wyniki ich podaję w niniejszej notatce. 

Materiał mój pochodzi z dwu miejscowości: z Regulice (pow. Krzeszo- 
wice) i z Ogrodzieńca (pow. Zawiercie). Utwory, które dostarczyły mi 
okazów w pierwszej z tych miejscowości, należą do poziomu z Cosmoce- 
ras ornatum. Są to tzw. iły ornatowe wieku górno-kelowejskiego, spoczy- 
wające na wapieniu falistym środkowego triasu lub na recie, oddzielone 
od tego podłoża glinami i piaskami lądowego pochodzenia, odpowiadają- 
cymi zapewne liasowi., Ponieważ iły ornatowe na powierzchni nie wy- 
stępują, trzeba było dojść do nich wykopem, głębokości około 5 m. 
Wykop ten zrobiono na stromym zboczu przy polnej drodze, wiodącej 
do wsi Brandyska. 

Fauna iłów ornatowych, znajdująca się głównie w ich spągowej 
części, składa się z belemnitów należących do rodzajów Belemnopsis, 
Hibolites, Belemnites, Rhopaloteuthis, licznych sfosforytyzowanych amo- 
nitów oraz z brachiopodów i małżów. 
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W Ogrodzieńcu okazy zostały zebrane w kamieniołomie „Wiek', głów- 
nie z piasków glaukonitowych reprezentujących najniższy oksford. W ka- 
mieniołomie tym odsłonięte są piętra jury od środkowego batu, reprezen- 
towanego przez ciemnoszare gliny, do dolnego keloweju i argowu w po- 
staci jasnych margli i wapieni. Belemnity występują tu w różnych po- 
ziomach, lecz gatunki Rhopaloteuthis zebrano z warstwy piasków glau- 
konitowych, należących do dolnego i środkowego dywezu, czyli do po- 
ziomu z Quenstedtoceras praecordatum i Q. lamberti. Belemnitom towa- 
rzyszą tu amonity, jeżowce, małże i brachiopody. 

Materiał ten składa się jedynie z samych rostrów, i to przeważnie 
mniej lub bardziej obłamanych w części alweolarnej. Fragmokonów mie 
udało mi się znaleźć. Stan zachowania materiału jest ma ogół dobry. 
Między formami pochodzącymi z dwu wymienionych miejscowości można 
zaobserwować pewne różnice stanu zachowania, uzależnione od charak- 
teru osadu. Rostra pochodzące z iłów ornatowych Regulic są gładkie, 
lśniące, gdy tymczasem rostra z piasków glaukonitowych kamieniołomu 
„Wiek są matowe, często popękane, o powierzchniach niekiedy nadżar- 
tych i pokrytych brunatnymi plamami tlenków żelaza. 

Pracę niniejszą wykonałam w Zakładzie Paleozoologii Uniwersytetu 
Warszawskiego pod kierunkiem Profesora Dra R. Kozłowskiego, któremu 
za cenne rady i wskazówki składam na tym miejscu wyrazy podzięko- 
wania. Dziękuję również Profesorowi Drowi M. Książkiewiczowi, kie- 
rownikowi Zakładu Geologii Uniwersytetu Jagiellońskiego w Krakowie, 
za uprzejme wypożyczenie mi okazów A. Altha. Profesorowi Drowi O. A. 
Orłowowi, kierownikowi Instytutu Paleontologicznego Akademii Nauk 
ZSRR w Moskwie oraz Drowi Pierre Hupć z Zakładu Geologii Sorbony 
w Paryżu wyrażam wdzięczność za dostarczenie mi pewnych brakują- 
cych w Polsce publikacji. 


METODYKA 


Dla zbadania opisanych tu gatunków dysponowałam materiałem około 
100 rostrów, lecz mie wszystkie z nich nadawały się do pomiarów. Wsku- 
tek różnego stopnia odłamania przedniej części rostrów, pomiary ich 
długości nie są zbyt ścisłe. To samo dotyczy długości bruzdy grzbietowej. 
Ściślej daje się ująć odległość pomiędzy końcem tylnym tej bruzdy 
a wierzchołkiem rostrum. Okazało się przy tym, że istnieje pewna dość 
regularna zależność między tą wielkością a średnicą rostrum, mierzoną 
przy końcu bruzdy, w kierunku poprzecznym. Stosunek tych dwu wiel- 
kości, który mazywam wskaźnikiem wzrostowym (fig. 1), maleje na ogół 
"w miarę przyrostu długości rostrum, tj. wraz z wiekiem osobnika. 

Prócz tego wykonano pomiary najmniejszej i największej średnicy 
rostrum zarówno w kierunku dorso-wentralnym, jak i lateralnym. Śred- 
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nice najmniejsze mierzono w części alweolarnej, gdzie występuje zwykle 
pewne przewężenie. 

Nie miałam wprawdzie fragmokonów, jednak udało mi się zdobyć 
dość dobre wyobrażenie o ich morfologii dzięki odlewom alweoli, wyko- 


Fig. 1. — Schematyczny rysunek rostrum Rhopaloteuthis 

bzoviensis (Zeusthner), widziany od strony dorsalnej; a od- 

ległość między końcem bruzdy i wierzchołkism rostrum, 

b średnica poprzeczna rostrum przy końcu bruzdy, 
a:b wskaźnik wzrostowy. 


nanym z lateksu. Odlewy takie odtwarzają dokładnie nie tylko ogólny 
kształt fragmokonu, lecz pozwalają obserwować również przebieg septów 
oraz kształt i wielkość komory embrionalnej. Okazało się to ważne o tyle, 
że, obserwując kierunek odchylenia tej komory, można było ustalić po- 
łożenie stron dorsalnej i wentralnej rostrum. 

Dla zbadania rozwoju ontogenetycznego rostrów opierano się zarówno 
na pomiarach rostrów różnej wielkości, jak też na analizie linii przy- 
rostowych na szlifach mikroskopowych i na oszlifowanych powierzch- 
niach. 


(OLiMT RS 
Rodzaj Rhopaloteuthis Lissajous, 1915 


Genotyp: Belemnites sauvanaui (d'Orbigny). 

Rhopaloteuthis sauvanaui (d'Orbigny) występuje we Francji w kelo- 
weju i oksfordzie, podobnie jak opisane tu gatunki — w Polsce. Rostrum 
jego ma kształt maczugowaty, rozszerzający się ku tyłowi, o krótkim od- 
cinku końcowym, zaokrąglonym lub opatrzonym mukronem. Przekrój 
poprzeczny rostrum jest owalny, okrągły lub kwadratowy. Bruzda grzbie- 
towa jest wąska, dość głęboko wcięta. Jama alweolarna zajmuje u tego 
gatunku 1/4 długości rostrum, u inmych gatunków tego rodzaju osiąga 
nawet jego połowę. Linia apikalna położona jest nieco ekscentrycznie, 
bliżej strony dorsalnej. M. Lissajous (1925, p. 42) wspomina, że gatunki, 


Acta Palaeontologica Polonica — Vol. II/4 25 


386 HALINA PUGACZEWSKA 


które połączył pod nazwą rodzajową Rhopaloteuthis, zaliczane były przez 
jednych autorów do rodzaju Hibolites de Montfort, przez innych — do 
rodzaju Duvalia Bayle 8z Zeiller. Rodzaj Hibolites wyróżnia się jednak 
dość znacznie, gdyż rostrum jest duże, kształtu lancetowatego, symetrycz- 
ne, w części górnej słabo bocznie spłaszczone, a bruzda leży na stronie 
wentralnej. Cechą wspólną obu rodzajów jest występowanie w nich linii 
bocznych. Rhopaloteuthis zbliża się do rodzaju Duvalia przez dorsalne 
położenie bruzdy, znaczną głębokość alweoli i występowanie linii bocz- 
nych; różnica zsś, zdaniem Lissajous, polega na tym, że przekrój po- 
przeczny u Duvalia jest silnie spłaszczony bocznie. Uważa on, że Rhopalo- 
teuthis nie może pochodzić od żadnego z: gatunków jurajskich, a przod- 
ków jego szukać należy wśród form wcześniejszych. 

Oprócz dwu gatunków z Polski, Lissajous (1925) zaliczył do rodzaju 
Rhopaloteuthis również Belemnites aenigmaticus d'Orb., B. conicus Tou- 
cas, B. argovianus Mayer, B. gillieroni Mayer, B. sauvanaui dOrcb., 
B. conophorus Oppel i B. spissus Gillieron. 

K. A. Zittel (1885, p. 506) podał opis i rysunek B. conophorus Oppel 
i umieścił go słusznie w grupie Notocoeli, charakteryzującej się obecnoś- 
cią bruzdy grzbietowej. 

P. de Loriol (1902, p. 9-11) podał opisy gatunków B. spissus, B. argo- 
vianus i B. sauvanaui, zaliczając je do rodzaju Hibolites. Do tegoż ro- 
dzaju zaliczył E. Biilcw-Trummer (1920) gatunki B. bzoviensis, B. gillie- 
roni, B. sauvanaui i B. argovianus. 

A. Naef (1922, p. 258) zajął stanowisko krytyczne w stosunku do uję- 
cia rodzaju Rhopaloteuthis przez Lissajous. Rodzaj Rhopaloteuthis, jego 
zdaniem, utworzony dla „smukłych, maczugowatych, nieco bocznie spłasz- 
czonych form', zaliczanych dotychczas do grupy Conophori, nie powi- 
nien obejmować gatunków B. spissus i B. gillieroni; winny one być, zda- 
niem Naefa, umieszczone w rodzaju Hibolites. Nie może on też obejmo- 
wać gatunku B. conophorus Oppel, dla którego Stolley utworzył rodzaj 
Conobelus. Poza tym, według Naefa, rodzaj Rhopaloteuthis nie jest 
jeszcze dość wyraźnie zdefiniowany. 

Ponieważ nie miałam możności przeprowadzenia badań nad innymi 
gatunkami, zaliczonymi przez Lissajous do rodzaju Rhopaloteuthis, trudno 
mi się wypowiedzieć co do ich przynależności. Jeśli chodzi o położenie 
bruzdy u gatunków, które należy zaliczyć do rodzaju Rhopaloteuthis, 
opinie autorów były podzielone. A. Alth (1875), L. Zeuschner (1869) i J. 
lewiński (1908) uważali, że jest ona wentralna. Lissajous (1915, p. 42) 
natomiast określił zdecydowanie tę bruzdę jako dorsalną i tego samego 
zdania był Naef (1922, p. 257). 

Badania moje potwierdzają słuszność opinii autora francuskiego. Na 
przekrojach podłużnych mogłam dokładnie prześledzić kierunek stożka 
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alweolarnego i w pewnych przypadkach także odchylenie komory embrio- 
nalnej od osi fragmokonu. Jak wynika z badań E. Christensena (1925) i H. 
Miiller-Stoll (1936, p. 174), komora embrionalna u belemnitów odchyla 
się zawsze ku wentralnej stronie rostrum. U zbadanych tu gatunków 
komora ta jest wyraźnie odchylona ku stronie bez bruzdy; ta ostatnia 
zatem odpowiada stronie wentralnej, strona zaś z bruzdą jest dorsalna. 
Ten sposób interpretacji może być pomocny w przypadku, gdy nie ist- 
nieją inne dostępne badaniom kryteria, jak obecność fragmokonu ze śla- 
dami przebiegu rurki syfonalnej. U poznanych dotychczas przedstawi- 
cieli Rhopaloteuthis fragmokon jest nie znany i o jego znalezieniu Zeu- 
schner, Alth j Lewiński nie wspominają. Wykonane jednak przeze mnie 
lateksowe odlewy alweoli dały dokładny jego obraz, a w szczególności 
położenia komory embrionalnej. 


Zaliczenie opracowanych tu dwóch gatunków do rodzaju Rhopalo- 
teuthis wydaje się więc w zupełności uzasadnione, wyróżniają się one 
bowiem wśród innych belemnitów jurajskich zespołem takich cech, jak 
kształt skośnie maczugowaty, lekkie spłaszczenie boczne, głęboka alweola, 
- dochodząca do 3/4 długości rostrum, obecność linii bocznych oraz bruzdy 
dorsalnej. Jednocześnie uważam za słuszne stanowisko Naefa (1922, p. 297), 
który zalicza rodzaj Rhopaloteuthis do podrodziny Duvaliinae. Obecność 
hkowiem bruzdy dorsalnej, a brak wentralnej, występowanie wyraźnych, 
często podwójnych linii bocznych, mniej lub bardziej zaznaczone boczne 
spłaszczenie rostrum, kształt skośnie maczugowaty — są to cechy cha- 
rakterystyczne dla przedstawicieli tej podrodziny. 


Rhopaloteuthis majeri (Alth, 1875) 
(tekst: fig. 2; pl. I-III, V) 


1875. Belemnites Majeri Alth; A. Alth, Rzecz o belemnitach.., p. 236, pl. 4, fig. 5. 
1925. Rhopaloteuthis Majari Lissajous; M. Lissajous, REepertoire alphabótique..., p. 108. 


Materiał. — 32 rostra. 


Morfologia zewnętrzna. — KRostra kształtu skośnie maczugowatego. 
Długość zebranych okazów wynosi 17 do 40 mm, a średnica poprzeczna 
5 do 16 mm. Alweola jest głęboka już u najmłodszych osobników. Zarys 
przekroju poprzecznego, który jest wyraźnie czworoboczny w okolicy 
alweoli, zmienia się ku tyłowi na zaokrąglony. Scianki lateralne są nie- 
mal płaskie, równoległe do siebie, przechodzące ku stronie dorsalnej 
i wentralnej zaokrąglonymi krawędziami. Na ściance dorsalnej biegnie 
szeroka, niekiedy szczelinowata bruzda, dochodząca do 3/4 długości ros- 
trum. Za bruzdą rostrum ulega rozdęciu, i to zarówno w kierunku ścian 
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lateralnych, jak i ściany dorsalnej. Tylny koniec rostrum u form mło- 
dych jest wydłużony, u starszych zaś znacznie się zaokrągla i grubieje, 
przy czym na wszystkich okazach występuje mniej lub bardziej wyraźne 
mukronowate wzniesienie. Koniec rostrum jest zwykle nieco skierowany 
ku stronie dorsalnej. Alweola ma przekrój poprzeczny owalny, a jej 
wierzchołek jest z lekka wygięty ku stronie dorsalnej. Kąt alweoli wy- 
nosi 26 do 32%. Wzdłuż bocznych ścian rostrum biegną linie, często wy- 
gięte lekko, podobnie jak rostrum. Poprzeczna średnica rostrum na całej 
jego długości niewiele się zmienia; największa przypada w odległości 
około 1/4 od tylnego końca. 


Budowa wewnętrzna. — Linia apikalna ma przebieg nieco ekscen- 
tryczny i leży bliżej dorsalnej strony rostrum. Odlew alweoli wykonany 
z lateksu (pl. V) dokładnie oddaje kształt fragmokonu, zarys i wielkość 
komory embrionalnej oraz ślady około 20 przegród. Komora embrionalna 
ma kształt kulisty i zwrócona jest ku wentralnej stronie rostrum. Od 
pierwszej komory powietrznej oddzielona jest wyraźną przegrodą. Wy- 
sokość komory jest dość znaczna i równa się w przybliżeniu wysokości 
dwu pierwszych komór powietrznych, tj. ckoło 0,6 mm. Następne 6 ko-. 
mór mają zbliżone wysokości, wynoszące 0,3 do 0,4 mm; dalsze 4 komory 
mają średnio po 0,5 mm wysokości, potem po 0,7 mm, ostatnie zaś 0,8 
do 1,3 mm. Alweola leży nieco ukośnie i bliżej strony dorsalnej. 


Na szlifie poprzecznym (fig. 2) przy stronie dorsalnej, w miejscu bruz- 
dy, warstewki przyrostowe ulegają zagięciu 
ku środkowi, tworząc mniej lub bardziej sze- 
roką wklęsłość, pośrodku której przebiega 
bruzda. 

Rozwój ontogenetyczny rostrum (pl. III). 

W stadium najmłodszym, jakie można od- 

różnić śledząc linie przyrostowe na przekro- 

jach podłużnych, rostrum ma kształt lejka 

otaczającego wierzchołek fragmokonu. Na- 

stępnie przyrost długości jest o wiele szyb- 

| A szy niż grubości, i rostrum znacznie się wy- 
R POŃŻO WYDA AGA dłuża przybierając kształt prawie cylindrycz- 
ri (Alth) na wysokości alweo-  Ny. W końcu przyrost długości postępuje bar- 
REN RA z, dzo wolno, a grubości szybko, wskutek cze- 
nie przyrostowe: X 3.5. go rostrum przybiera kształt maczugowaty 
o zaokrąglonym końcu, charakterystyczny dla 

stadium gerontycznego (pl. III A). Czasami jednak (pl. III B) przyrost 
grubości przeważa już we wczesnych stadiach i wówczas rostrum nie 


realizuje wcale smukłego kształtu cylindrycznego, osiągając wcześnie typ 
maczugowaty. 
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Porównując okazy rostrów różnej wielkości, a, co za tym idzie, za- 
pewne i wieku, można również prześledzić zmiany, jakim podlega rostrum 
między stadium efebicznym a gerontycznym. Dla zobrazowania tych 
przeobrażeń zbadano szereg cech na okazach, ułożonych w trzy następu- 
jące grupy, według zwiększającej się długości: 1) od 5 do 7 mm, 2) od 
$ do 12 mm, 3) od 13 do 15 mm. Na tab. 1 zestawione są otrzymane . 
w ten sposób dane. Jak z nich wynika, w miarę zwiększania się rostrum, 
podlega ono zgrubieniu, koniec jego zaokrągla się, przekrój poprzeczny 
z zaokrąglonego staje się prawie kwadratowy, bruzda dorsalna wydłuża 
się, a wskaźnik wzrostu silnie maleje. 


Tabela 1 
Zmiany ontogenetyczne rostrum Rhopaloteuthis majeri (Alth) 


ż A Ilość Wskaźnik 
Długość | Grubość A Bruzda | 5 | 
RO Gi im okazów dorsalnat|  WZTOT "| Charakterystyka rostrum 
% stowy | 
| 
Wąska, Smukłe, wydłużone, o przekroju 
nie się- | < : ; 

17-28 5-7 9,4 gająca 3-3,5 zaokrąglonym, zwężone > 2 
1/2 ro- | spłaszczone ku przodowi, koniec 
strum zaostrzony i odchylony dorsalnie. 
Szersza, Jgednolicię zgrubiałe, o przekroju 
docho- zbliżonym do kwadratowego, bez 

29-35 8-12 15,6 dząca 2-2,9 przewężenia z przodu, koniec z lek- 
do 1/2 ka zaokrąglony, opatrzony mukro- 
rostrum m 

R ZU 6 us -———- Lzzek 0 
Szeroka, 

| często | ; 23 
szczeli- Grube, o przekroju zbliżonym do 
nowata kwadratowego bez przewężenia 

36-40 13-15 75 A ERORY E 
przekra- z przodu, koniec silnie zaokrąglo- 

| | cZEJACA ny, zaledwie ślad mukronu. 
| | 1/2 ro- 
| strum 


Kąt alweoli i jej kształt nie ulegają zmianom w miarę wzrostu, zwięk- 
sza się jedynie głębokość alweoli, dochodząc stopniowo od 1/2 do 2/3 
długości rostrum. Linie boczne istnieją u wszystkich form: u młodszych 
w postaci lekkiego wgłębienia, u starszych coraz to grubsze i szersze, 
często podwójne. 

Zmienność osobnicza. — Porównanie rostrów mniej więcej jednako- 
wej długości wykazuje dość znaczną ich zmienność, dotyczącą ogólnego 
kształtu, stosunku długości, szerokości i grubości, długości bruzdy dor- 
salnej, wykształcenia tylnego odcinka rostrum oraz budowy wewnętrz- 
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nej. Opierając się na tych różnicach, można ac jakby dwie różne 
formy tego gatunku, które nazwiemy 4 i B. 

Forma 4 (pl. I) ma kształt skośnie maczugowaty, jest silniej rozdęta 
ku stronom lateralnym i dorsalnej. Największa grubość przypada w po- 
bliżu odcinka tylnego, chociaż już od początku rozwoju przyrost na gru- 
bość jest znaczniejszy, niż przyrost na długość. Koniec rostrum jest lekko 
skierowany ku stronie dorsalnej. 

Forma B (pl. II) charakteryzuje się kształtem silniej wydłużonym, 
stożkowatym, poszerzającym się ku przodowi, przy nieznacznym przy- 
roście na grubość. Największa grubość przypada zwykle przy końcu 
bruzdy dorsalnej. Tylny odcinek rostrum odznacza się jeszcze większym. 
niż u form poprzednich, odchyleniem ku stronie dorsalnej. 

Początkowe stadia wzrostowe, prześledzone na przekrojach podłuż- 
nych obydwu postaci, różnią się też od siebie dość znacznie. Różnice te 
przejawiają się w nierównomiernym przyroście długości i grubości oraz 
w różnej grubości rostrum po wentralnej i dorsalnej stronie linii apikal- 
nej. U postaci A (pl. III 4) przeważa przyrost grubości, przy czym gru- 
bość rostrum od wentralnej i dorsalnej strony jest jednakowa. U postaci B 
przeważa przyrost długości, grubość zaś rostrum od strony dorsalnej jest 
znacznie mniejsza niż od wentralnej (pl. III B). Alweola, mająca u pierw- 
szej postaci już od początku znaczne rozmiary, szybko osiąga głębokość 
zajmującą 2/3 długości rostrum; u drugiej postaci allweola nie przekracza 
jego połowy w miarę wzrostu rostrum. 

Pomimo tych różnie między formami A i B, wykres sporządzony dla 
wskaźników wzrostu obu form razem przedstawia krzywą jednowierz- 
chołkową, co przemawia za tym, że mamy tu do czynienia z jednym 
gatunkiem, tym bardziej, że nie zawsze jest łatwe ich rozgraniczenie. 

Jak wynika z danych liczbowych (tab. 2), nie ma tu ścisłej zależ- 
ności między poszczególnymi cechami. Długość rostrum, długość bruzdy 
dorsalnej, odległości jej końca od końca rostrum są w dużym stopniu 
nie zależne od siebie. I tak na przykład rostrum o długości 19 mm i inne 
o długości 29 mm — mają identyczną grubość i szerokość, długość zaś 
bruzdy dorsalnej i jej odległość od końca rostrum kształtują się u tych 
csobników proporcjonalnie do ich długości całkowitej. Nie jest to jednak 
regułą. Przy przeglądzie większej ilości okazów można zauważyć odmien- 
ne zależności poszczególnych cech. Jedynie wymiary grubości i szero- 
kości rostrów, a także wartość wskaźników wzrostowych wykazują pe- 
wne, stosunkowo stałe proporcje. Można zatem poszczególne cechy porów- 
nywać w proporcjach, a nie w liczbach absolutnych. Kąt alweolarny jest 
dość zmienny, gdyż wielkość jego waha się od 26 do 32% Wskaźniki 
wzrostu wahają się od 1,2 do 3,4. Najwięcej okazów, gdyż 28/0 wszyst- 
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kich zbadanych, grupuje się wokół wskaźnika 1,4; najmniej natomiast, 
bo tylko 30/0 całego materiału, wykazuje wskaźnik krańcowy 3,4. 


Uwagi. — Oryginalny okaz Altha, na podstawie którego autor ten 
oparł opis gatunku Belemnites majeri (1875, p. 236, pl. 4, fig. 6 a-—), 
należący do zbiorów Zakładu Geologii Uniw. Jagiellońskiego, pochodzi 
z Czatkowic, z warstw „ikrowca żelazistego”, Inny okaz tego gatunku, 
wspomniany przez Altha w tej samej pracy, pochodzi z pokładów glinki 
ogniotrwałej z Mirowa. Moje okazy są wieku górno-kelowejskiego i naj- 
niższego oksfordu, a więc rozprzestrzenienie czasowe okazów Altha 
i moich jest-zbliżone. 

Okaz Altha z Czatkowic ma 25 mm długości, jego średnica poprzecz- 
na (d-s) — 10 mm, a dorsalno-wentralna (v-d) — 11 mm. Wymiary nie- 
których okazów zbadanych przeze mnie nie odbiegają zasadniczo od po- 
danych przez Altha (por. tab. 2). Alth w opisie tego gatunku nie wspo- 
mina, czy dane liczbowe są średnią z wielu pomiarów, czy odnoszą 'się 
do jednego okazu. Inne cechy przezeń podane, jak kształt rostrum, dłu- 
gość bruzdy, średnica poprzeczna, przebieg linii bocznych — są iden- 
tyczne z cechami moich okazów. Charakterystyka Altha odnosi się do 
form dorosłych; nie wspomina on nic o występowaniu form młodych. 

Lissajous (1925, p. 1068) był zdania, że Rh. majeri stanowi tylko od- 
mianę Rh. bzoviensis (Zeuschner), cechującą się rostrum krótkim o prze- 
kroju kwadratowym. W rzeczywistości są to dwa gatunki, bardzo wyraź- 
nie odgraniczone. 


Rhopaloteuthis bzoviensis (Zeuschner, 1862) 


(tekst: fig. 3-5; pl. IV, V) 


1869. Belemnites bzoviensis Zeuschner; L. Zeuschner, Uber Belemnites bzoviensis.... 
p. 565, pl. 13, fig. 1 a-e, 2 a-c, 3 a-e, 4 a-b. 

1875. Belemnites bzoviensis Zeuschner; A. Alth, Rzecz o belemnitach.., p. 235, 
pl. 4 dis. 4, 0. 

1908. Belemnites bzoviensis Zeuschner; J. Lewiński, Les dćpóts jurassigques..., p. +14, 

| pl. 22, fig. 5, 6. 

1925. non oteuihis bzoviensis Zeuschner; M. Lissajous, Repertoire alphabetique..., 
p. 65. 

1927. Rhopaloteuthis bzoviensis Zeuschner; M. Lissajous, Description..., p. 36. 
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Diametre latćral maz. 


KZ) 
(22) 


5,7 


L'a be Lła 2 
Rhopaloteuthis majeri (Alth) 
Pomiary 32 osobników (w mm) — Mensurations de 32 individus (en mm) 
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Diametre dorso-ventral 
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Materiat. — 60 rostrów. 
Morfologia zewnętrzna. — Rostra wydłużone, nieco spłaszczone bocz- 


nie, o przekroju poprzecznym owalnym lub zbliżonym do kwadratowego, 
© większej średnicy dorso-wentralnej. W przypadku silniejszego spłasz- 
czenia bocznego zaznacza się mniej lub bardziej wyraźnie kil po stronie 
dorsalnej. Ku przodowi rostrum zwęża się, a od bruzdy dorsalnej ku 
tyłowi ulega rozszerzeniu, by następnie znowu zwezić się, przechodząc 
w wydłużoną część tylną, zakończoną mukronem. Ogólny kształt rostrum 
jest asymetryczny, skośnie maczugowaty. Bruzda dorsalna krótka i wą- 
ska, lecz czasami szczelinowata i dłuższa, dochodząca do połowy dłu- 
gości rostrum: Alweola w kształcie płytkiego stożka zajmuje około 1/5 
długości rostrum. Kąt jej wynosi przeciętnie 30%. Na większości okazów 
alweola i bruzda dorsalna nie zachowały się wskutek odłamania przedniej 
części rostrum. Wzdłuż ścian bocznych biegną wygięte podobnie jak ros- 
trum linie, często zagłębiające się, niekiedy podwójne. 

Budowa wewnętrzna. — Widoczna na przekrojach podłużnych linia 
apikalna tworzy jasną i dość grubą smugę w porównaniu z liniami przy- 
rostu, które są cienkie i ciemno zabarwione. Linia apikalna odchyla się 
z lekka od podłużnej osi rostrum ku stronie dorsalnej. 

Rozwój ontogenetyczny rostrum (fig. 8; pl. IV i V, fig. 2). — Zmiany 
jakim podlega kształt rostrum tego gatun- 
ku w miarę wzrostu, są o wiele słabiej za- 
znaczone, niż w przypadku Rh. majeri, jak 
to uwidoczniają dane zestawione na tab. 3, 
na której 60 okazów ułożono według dłu- 
gości w trzy grupy: 1) od 22 do 29 mm, 

2) od 30 do 35 mm, 3) od 36 do 40 mm. 
Na ogół przyrost długości i grubości jest 
jednakowy, ogólny zaś kształt pozostaje 
maczugowaty, z ostrym końcem i mukro- 


nem (pl. IV). Fig. 3. — Rostrum dorosłego 
- śe: E osobnika Rhopaloteuthis bzo- 
Obserwacja linii przyrostowych na „;emnsis 


przekrojach podłużnych pozwala stwier- 
dzić, że na ogół zarys rostrum w następu- 


(Zeuschner) przecięte 
w płaszczyźnie symetrii (stro- 
na dorsalna zwrócona na le- 


a , . A wo), z zaznaczonymi trzema 
jących po sobie stadiach podlega nieznacz-  stadiami rozwoju  rostrum; 
X 15. 


nym zmianom; jedynie w końcowych sta- 
diach zaznacza się silniejszy przyrost grubości, szczególnie w odległości '/4 
od końca, co przejawia się w większej ilości linij przyrostu w miejscu 
maczugowatego rozszerzenia rostrum. 

Na kilku przekrojach można było zaobserwować znaczną niezgodność 
pomiędzy zarysem rostrum embrionalnego a następnymi stadiami przy- 
rostu (fig. 3; pl. V). Ciemkie rostrum embrionalne rozciąga się wewnątrz 
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rostrum dojrzałego prawie na całej jego długości. Następne linie przyro- 
stowe stopniowo wyginają się łukowato i w dolnej części ustawione są 
pod pewnym kątem- do zarysu rostrum embrionalnego. Widocznie we 
wczesnej fazie długość rostrum szybko wzrastała, dosięgając prawie dłu- 
gości definitywnej, a następnie dopiero mastąpił przyrost prawie wyłącz- 
nie grubości. 

Tabela "3 


Zmiany ontogenetyczne rostrum Rhopaloteuthis bzoviensis (Zeuschner) 


> zak DUSŚE BĘ 
Długość | Grubość Bruzda |Wskaźnik 
SA ma) okazów dora tyztośi Charakterystyka rostrum 
Smukłe, wydłużone, symetryczne, 
spłaszczone bocznie w części przed- 
29-29 5-6,5 45 Krótka, 5.1-7.7 niej, maczugowato rozszerzone w 
wąska tylnej, przekrój owalny z przodu, 
zaokrąglony ku tyłowi; koniec ostry 
z mukronem. 
Podobnie jak poprzednie; z lek— 
Do 1/3 ka asymetryczne, przekrój owalna 
30-35 | 6,6-7,6 35  |dlugości| 3,6-5 |, > R > + A = > kE 
ZOSIA przodu zbliżony do kwadratow 
go, mukron. 
Rozsze- 
rzona, isa wj O NoE. 
og Pić jak OWA a 
szczeli- asymetryczne, przekrój ku tyłowi 
36:30 TT1l 20 nowata, 1,8-3,5 zaokrąglony, koniec odchylony dor-- 
do 1/2. salnie, mukron. 
długości 
rostrum 


Alweola nie zmienia swego kształtu i kąta. Pogłębia się jedynie 
w miarę wzrostu, dochodząc do '/3 długości rostrum. Linie boczne we 
wszystkich grupach wyraźne, lekko wygięte podobnie do wygięcia rost- 
rum. Często dość głęboko wcięte w powierzchnię rostrum, osiągają nie-- 
raz szerokość do 2 mm. 

Zmienność osobnicza. — Zmienność tego gatunku jest dość duża. Do- 
tyczy ona zarówno poszczególnych cech morfologicznych, jak i znacznej 
rozpiętości wskaźników wzrostu. Z załączonej tabeli 4 wynika, że okazy 
tej samej długości mogą mieć różną szerokość i grubość. Nie można więc 
mówić tu o wzajemnej korelacji cech, kształtują się one bowiem w roz- 
maity sposób i raczej można je porównywać ze sobą w proporcjach, a nie 
w liczbach absolutnych. Miejsce największego rozszerzenia rostrum nie - 
wykazuje jakiejś stałości; u pewnych osobników jest ono przesunięte- 
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znacznie ku tyłowi, u innych leży prawie terminalnie. Formy takie mają 
wtedy specyficzny kształt rozszerzonej na końcu maczugi z małym, ost- 
rym mukronem. Inne osobniki wykazują odmienny kierunek spłaszcze- 
nia, nie boczny, lecz dorso-wentralny. Brak również wtedy silnego zwę- 
żenia rostrum w części alweolarnej, charakteryzującego większą część 
okazów tego gatunku. Okazy takie przybierają postać baryłkowatą, po- 
szerzają się stopniowo ku tyłowi, a na łagodnie zaokrąglonym końcu 


Tabela 4 


Rhopaloteuthis bzoviensis (Zeuschner) 
Pomiary 20 osobników (w mm) 
Mensurations de 20 individus (en mm) 


gz 5 

z) «. <a Boo pk aja Fa CEA 
ZNAK A PRAWEZEO 

Eg | Moczak 2 New LIWE SARE | KERR 

5 ac» SEO eg |oSS Jaóda | 3 

B85-/g5 (880) Pe8 lu 5 |SE5% SE 

SEGA JETS RAE EWIEECN "| SE 

SQ | Eg | ES |E$.| BEu|rSEE|dSEĘe| 82 
SONS | SS" oSi.| 023 |ORSS|dada]| a 
p AJ za PGACN|WZ BUEFIBZYACESKOS OSAO GREKA NZYE 
1 25,5 3,0 4,3 3,2 5,0 13,0 21,2 i 
2 30,0 2,6 45 3,0 5,5 3,5 21,5 6,6 
3 26,0 4,5 5,3 4,6 5,0 4,6 23,9 5,0 
4 23,0 4,0 5,5 45 660 | 54 13,0 2,4 
5 28,5 2,4 4.2 4,0 5,5 3,0 21,6 7.0 
6 23,0 4,0 5,5 3,0 50-14 48 17,3 3,7 
7 24,0 3,5 6,0 4,0 5,8 5,4 16,2 3,0 
8 32,0 4,0 5,8 5,0 6,4 46 | 25,0 5,4 
9 | 22,6 46 6.0 4,5 65 | 50 18,0 3,6 
10 28,7 3,0 5,3 3,4 66 | 39 21,0 5,3 
11 21,7 3,8 6,0 4,3 6,7 4,5 21,7 4,8 
12 25,7 4,2 5,7 4,0 6,4 4,6 18,9 4,1 
13 33,0 52 6,0 4,0 6,8 4,0 22.3 5,6 
14 27,4 4,7 2 TOW ZR 55 17,6 3,2 
15 213 4,9 6,7 5,0 7,9 6,0 11,0 1.8 
16 28,0 | * 5,8 RZEC 7,6 6,6 20,0 3,0 
17 31,4 7,0 8,0 7,8 8,6 7,3 25,0 3,4 
18 36,5 6,0 SS 50 8,0 2.5 22 3,0 
19 28,0 6,4 dow KE! 9,4 8,0 18,0 2,2 
20 40,0 82 17103 | 44 11,0 9,7 27,0 2,8 
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mają wyraźny mukron (fig. 4). Pewne formy są lekko spłaszczone bocz- 
nie, inne dość silnie, aż do powstania kila dorsalnego (fig. 5 i pl. IV A-C). 


Fig. 4. — Rhopaloteuthis bzoviensis (Zeuschner); dwa okazy | 
o różnym kształcie rostrum, widziane od strony dorsalnej 
iz DoRUO Z 2: 


Uwagi. — Okazy tego gatunku, opisane przez Zeuschnera a pocho- 
dzące z białych margli chlorytowych z Bzowa, zaginęły. Miałam nato- 
miast okazy opisane przez Altha, które pochodziły z szarych iłów Balina 
i Mirowa, oraz z „ikrowca żelazistego' Czatkowic. Okazy te znajdują się 
w zbiorach Zakładu Geologii Uniw. Jagiellońskiego w Krakowie. Lewiń- 


d 


| Fig. 5. — Rhoraloteuthis bzoviensis (Zeuschner); przekrój 
poprzeczny rostrum poniżej alweoli, z zazaaczającą się 
tendencją do wytworzenia kila dorsalnego (d), w stadium 

dorosłym; X 7. 


ski opisał Rh. bzoviensis z Chęcin, z poziomu margli glaukonitowych 
żółto-zielonkawych, wieku górno-kelowejskiego. K. Wójcik (1910) i S. Z. 
Różycki (1953) w pracach swych cytują ten gatunek z utworów margli- 
stych i marglisto-glaukonitowych górnego keloweju. Zdaniem tych auto- 
rów, gabumek ten spotyka się często na obszarze całej jury krakowskiej 
i częstochowskiej. Moje okazy są także z górnego keloweju oraz z naj- 
niższego oksfordu; pochodzą one z Regulic i Ogrodzieńca. Zatem Rh, 
bzoviensis ma dość szerokie rozprzestrzenienie zarówno pionowe — od 
dolnego keloweju po najniższy oksford, jak i poziome — od Krakowa pa 
Częstochowę i w obrzeżeniu Gór Świętokrzyskich. 
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Opisy podane przez Altha, Zeuschnera i Lewińskiego są zasadniczo 
zgodne z moimi obserwacjami. Niewielkie różnice dotyczące wymiarów 
długości, szerokości i grubości rostrów, stopnia zaostrzenia ich części koń- 
cowej, stopnia spłaszczenia bocznego oraz długości bruzdy dorsalnej — 
mieszczą się w granicach zmienności osobniczej. 


Zakład Paleozoologii 
Uniwersytetu Warszawskiego 
Warszawa, maj 1957 r. 
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HALINA PUGACZEWSKA 


SUR DEUX ESPECES DE BELEMNITES DU GENRE RHOPALOTEUTHIS 
DU JURASSIQUE DE POLOGNE 


Rćsumć 


INTRODUCTION 


Il y a longtemps, les palćontologistes polonais L. Zeuschner (1869) et A. Alth 
(1875) ont dócrit du Jurassique de Pologne deux especes de Bćlemnites: Belemni-- 
tes bzoviensis Zauschner et B. majeri Alth. Ces Bólemnites n'ont pas ćtć signalćes 
jusqua prósent en dehors da» la Pologne. Au cours de l'exploitation das Bćlemnites 
jurassiquss en Pologne dans lintention d'en faire une €tudz monograpniquz, jai 
róuni pres d'une centaine d'exemplaires dz dzux especas mentionnćes, Comme les 
descriptions quen ont donnćes Zeuschner, Alth et, plus tard, Lewiński (1908) 
n'ótaient fondózs que sur des matćriaux tres restreints et ćtaient asssz suparfi- 
cielles, j'ai cru utila den entreprendre une ćtude plus approfondie. Les rósultats 
de cette ćtude sont rćsumćós ici dans ses principaux traits. 

Les matóriaux ćtudićs proviennent de dzux localitós: Regulice (district de- 
Krzeszowice, au NW de Cracovie) et Ogrodzieniec (au SE de Zawiercie). Dans la 
premiere de ces localitós les dzux especes ici ćtudićes se rancontrent dans le 
niveau A Cosmoceras ornatum et dans la seconde — dans ceslui A Quenstedtoceras 
lamberti. 

Les travaux de laboratoire ont ćtć exćcutós dans lIInstitut de Paleontologie de- 
IUniversitć da Varsovie sous la direction de M. le Professeur R. Kozłowski. 


Les matóriaux disponibles consistent en rostres seulement et ceux-ci ont 
toujours le bord alvćolaire plus ou moins cassć, ce qui rend psu prócises les men- 
surations dz leur longueur. Plus faciles a ćtablir sont: les diametres dorso-ventral 
et transversal a differents points du rostra, et la distance entre lextrómitć du 
sillon dorsal et la pointe du rostre. La ralation entre cstta derniere valeur (de- 
signćs par la lettra a) et celle du diametre transversal (b), au niveau da Ialvśole 
(fig. 1) marquć par un retrócissement plus ou moins accentuć, est dećsignóe żndice 
d'accroissement. Cet indice est lić, dans une certaine mesure, avec la longueur- 
et Póepaisseur du rostre, et, par consćquent avec lage de lindividu. 


Quoique aucun phragmocóne na ćtć trouvć dans les gisements qui nous ont 
fourni les rostres, son ćtuda a ćtóć possible indirectement, sur les moulages en 
latex de l'alveole. Sur ces moulages (pl. V, fig. 1 b) on a €tudie la taille et la position 
de la loge initiale ainsi que la disposition des cloisons. Comme la loge initialz dzs 
Bćlemnites est toujours plus ou moins inflóchie vers le cótć ventral, l observation 
de ce trait sur les moulages permet da distinguer les faces ventrale et dorsale du. 
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rostre. L'ótude du dóveloppement ontogónique du rostre a ćtć faite autant par 
robservation des sćries de rostres da diffórente taill2 que par lanalyse des lignes 
d'accroissement sur les coupes longitudinales des rostres. 


DESCRIPTIONS 


Genre Rhopaloteuthis Lissajous, 1915 


Gćnotype: Belemnites sauvanaui d'Orb:gny. 


L'espćcz choisie par Lissajous comme typa du genre se rencontre au Callovien 
et a lOxfordien. de France. C'est dans les mómes ćtages que se prósentent les 
deux especes ici dócrites. 


Rhopaloteuthis se caractórise par un rostre en massue, ćlargi vers Iariere, 
a coupe oscillant entre subquadrangulaire, ovale et arrondie, marquć d'un sillon 
sur la face dorsale qui, partant du bord antćrieur, sótend sur une ćtendue plus 
ou moins grande vers larriere. 


Lissajous (1925, p. 42), en ćtablissant le genre Rhopaloteuthis, a remarquć que 
les especes quil y a groupćes „ont ćtće placćes par certains auteurs dans les Hiboli- 
tes avec lesquels elles n'ont aucun rapport; d'autres palćontologistes les ont mises 
dans les Duvalia dont elles se rapprochent par leur sillon dorsal, maiselles n'ont jamais 
le rostre comprime”. Il est ćvidant que c'est avec ce darnier genre que les affini- 
tes sont les plus grandes. Les deux ont dz commun la prósence d'un sillon dorsal 
et labsence de sillon ventral, lexistence de l'gnes longitudinales sur les flancs et 
la tendance a laplatissement de ces flancs qui, peu accentuć chez Rhopaloteuthis, 
devient excessif chez Duvalia. La preuve que le sillon chez Rhopaloteuthis se 
trouve sur la face dorsale et non sur la ventrale, comme lont supposć Alth (1875), 
Zeuschner (1869) et Lewiński (1908), ma €te fournie par lexamen du moulage de 
PTalvćole, sur lequel on peut constater que la loge initiale qui — suivant les ćtudzs 
de Christensen (1925) et Miiller-Stoll (1936) — est chez les Bćlemnites toujours 
inflćchie vers le cótć ventral, est dirigće ici vers le cótć sans sillon. 

Lissajous a assignć a son genre diffćrentes especes qui ceritainement n'y appar- 
tiennent pas. Ainsi, comme l'a remarquć A. Naef (1922, p. 258), Belemnites spissus 
Gillieron et B. gillieroni Mayer doivent €tre placćóes dans le genre Hibolites, tan- 
dis que B. conophorus Oppel appartient A Conobelus Stolley. Naef a mis avec 
raison le genre Rhopaloteuthis dans la sous-famille de Duvaliinae. 


Rhopaloteuthis majeri (Alth, 1875) 
(texte-fig. 2; pl. I-III et V) 
Le rostre da cette espece, dont nous avons 32 spócimens, est en forme de mas- 


sue A extrómitć plus ou moins inflćchie dorsalement. Coupz presque carrćz dans 
da partie alvćolaire, devient arrondie vers l'arriere. Cótć dorsal a sillon large et 
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profond s'ćtendant du bord alvóolaire sur %/4 du rostre. Angle de I'alvćole variańt 
entre 20 et 320. Flancs aplatis, sillonćs da lignes latśrales. Extrómitće du rostre; 
allongóz dans le stada jeune, devient arrondie et ćpaisse A mesure du vieillissement. 
Le plus grand diametre transversal est atteint a environ 1/4 de Fextrómite poste- 
rieure du rostre. ; 


Sur le moulage de l'alvóols on peut constater que le phragmocóne comprenait 
environ 20 loges. La loge initiale est subsphórique, ayant un diametre d'environ 
0,6 mm, tandis que la hauteur de dzaux loges qui la suivent na qua la moitie dz 
cette valeur. La móme est A peu pres la hauteur da 6 loges suivantes et ca n'est. 
qua partir de la 9-e loge que leur accroissement dzvient sensible, passant a une 
valeur d'environ 0,5 mm dans les loges 10-14 et arrivant progressivement jusqu” a 


1,3 mm dans les dernieres. La cavitć alvćolaire peut atteindre jusqu a *%: du 
rostre. 


Le dóćveloppement ontogóniques du rostre a pu 6tre ćtudić par Ianalyse des 


lignes d'accroissement sur les coupes longitudinales, ainsi que par la comparaison 
des rostres appartenant a des individus de different age. 


Le rostre jeune a la forme d'un entonnoir enveloppant le sommet du phragmo- 
cóne. Ensuite, son accroissement devient beaucoup plus rapide en longuzur queń 
€paisseur et il davient subcylindriquz. Dans las dzrniers stades, au contraire, 
Jallongement se ralentit sensiblement, tandis que Ióćpaississement davient rapide 


et le rostre górontique acquiert la forme caractóristiqus en .massue a extrómite 
arrondie (pl. III 4). : 


_ Dans certains cas (pl. III B) cependant I'aceroissement en ćpaisseur domine 
des le dóbut et le type en massue est rćalise dćja a un stade assez prócoce. - 
La comparaison das rostres de diffćrente taills, appartanant donc selon toute 
probabilitć a das individus de diffóćrent age, permet aussi de suivre less modifica- 
tions qus subit le rostre, du moins entre les stadzs ephóćbique et górontiquz. Pour 
analyser ces changements nous avons groupć les rostres suivant leur longueur en 
tróis categories: da 5 a 7 mm, de 8 a 12 mm et de 13 a 15 mm. Les donnćees de 
cette analyse, rassemblees dans le tableau 1, montrent qua mesure dz Ialloage- 
ment le rostre s'Epassit, son extrómitć sarrondit, la section transversale, arrondie 
d'abord, devient subquadrangulaire, le silon dorsal sallonge, le coefficient d'accerois- 
sement s'abaisse et lalvćole sapprofondit. 


La comparaison des rostres, ayant une longueur 4 pzu pres ćgale, fait voir que 
la wvariabilitć individuslls est assez grande. Elle se traduit par les diffćrences: dz 
la forme gćnćrale, du rapport entre la longuzur et les diametres transversal et 
dorso-ventral, par la longueur differente du sillon dorsal et par la forme de 
Textrómite (tableau 2-v. p. 392). Ea prenant en considćration toutes ces diffórences 
on a pu distinguer deux types diffćrents du rostre, dćsignćs ici A et B. Les restres 
du type 4 (pl. I) ont la forme en massue, plus ćpaissie latóralement et dorsalement 
que dans le sens ventral. Leur ćpaisseur maxima est atteinte dans la partie 
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postćrieure. L'accroissement en ćpaisseur est des le dćbut plus rapide que laccroisse- 


ment en longueur. 


wa ple amo l 


Changements ontogóniques du rostre da Rhopaloteuthis majzri (Altn) 


a A ZEE ZANE RE ZZ RAA AOR 2 OZI RAZY RIO: BEA 


ż ; Nombre : 
Longueur 3 de spóci-| Sillon 1nd:ce ŚOK 
(Gan SEL | Es dorsai |d aCcrois- Caractćristigque du rostre 
en mm 0, sement 
p O Of 
"= ; Etroit, Allongś, rótrści et comprimć late- 
n atiei- ralement en avant, coupa die, 
17-28 5-7 gą snant 3-3,5 a , coupz arrondie, 
pas la extrómitć pointue et inflśchie dor- 
1/2 du salement. 
rostre 
Elargi, Uniformóment óćpaissi, coupz sub- 
attei- > OSA: 
_ 29-35 8-12 15,6 gnant 2-2,9 quadrangulaire, sans retrócissement 
la 1/2 du antórieur, extrómite plus ou moins 
rostre A K 
_ r arrondie, avec pointe. 
Large, , 
appro- Epais, coupa subquadrangulaire, sans 
fondi, rótrćcissement antórieur, extrómitó 
36-40 13-15 75 dópas- | 1,1-1,9 |, REŻ p ; 
sant la fortement arrondie, a pzine trace 
1/2 du da pointe. 
rostre 
Les rostres du typ» B (pl. II) se distinguent par la forme plus allongće, 


subconique, A l'accroissement limitć ea ćpaisseur, attsignant en gćnćral la plus 
grande €paisseur pres de l'extrómitć du s:llon dorsal. L'extrómitć du rostre est 


s d 


plus sensiblement inflóchie dans le sens dorsal gus dans le typ2 4. 


Les stades initiaux du dóveloppzsment du rostre, analysós sur les coupes 
longitudinales, permettent aussi de constater des diffćrences dans ces deux typas. 
Dans le type A (pl. III A) laccroisszment en ćpaisseur domine des le dćbut sur 
celui en longuzur, tandis qua linverze est caractćristigque pour le typs B. Dans le 
type A l6paisseur du cótć ventral est a pzu pres la meme que du cótz dorsal, 
tandis qua dans le type B le rostre s'ćpaissit bzaucoup plus du cóte vantral que 
du cótć dorsal (pl. III B). Enfin, Palvćole dans le premier type est grande des 
le dóbut et atteint rapidzment 2/3 du rostre, tandis qus dans le second elle ne 


dćpasse la 1/2 du rostre. 

Malgró ces diffćrences, la dćlimitation de ces deux types n'est pas toujours 
aisće, car il y a des formes a caracteres intermśdiaires et les indices d'aceroisse- 
ment de deux types pris ensemble donnent une courbs de variation normale. 
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Rhopaloteuthis bzoviensis (Zeuschner, 1869) 


(texte-fig. 3-5; pl. IV et V) 


Cette espżce, reprósentóe dans nos matóriaux par 60 spócimens, est caracte- 
risóe par un rostre allongć, plus ou moins comprimć latóralement et rćtróci dans 
la partie alvóolaira A coupe variant entre ovale et subquadrangulaire, dans ce 
dernier cas un peu carónć du cótć dorsal. Il atteint en gónćral la plus grande 
ćpaisseur dans le quart postórieur et son extrómitć est pointue. Le sillon dorsal 
est da longueur variable, pouvant atteindre plus de la moitić du rostre. Alvćole 
peu profonde atteignant environ 1/6 du rostre et ayant en moyenne un angle 
da 300. Flancs marqućs de lignes latćrales, parfois doubles. 

Les changements subis par le rostre dans ls dśvaloppement ontogónique sont 
dans cette espóce baaucoup moins accentućs que chez Rh. majeri, comme P'illustrent 
les donnóes du tableau 3. En gćnćral, laccroissement en longueur et en ćpaisseur 
est plus ou moins ćquilibrć. 

Sur certains examplaires (fig. 3; pl. V) on pzut voir que le rostre jeune se 
dćtachant a lintćrieur du rostre adulte, est ćlancć et sćtend sur presque toute 
la longueur de ce dernier; ensuite les lignes d'accroissement deviennent arqućes 
et orientćes sous un certain angle par rapport a la surface du rostre primitif, 
marquant ainsi un changement assez radical de la forme. 


La bie amo 8 
Changements ontogóćniques du rostre de Rhopaloteuthis bzoviemsis (Zeuschner) 
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Epais- Nombre j Indice 
Longueur SAR de spćci-| Sillon d'ac- Cc tóristi 
SE Ri KASRE dorsśi JWesoLE aractćristique du rostre 
ODA sement 
Allongć, symćótriquz, comprimć latć- 
Gonst ralement en avant, ćlargi en massue 
22-29 5-6,5 45 ćtroit | 51777 |vers Farriere, coupe ovala en avant, 
arrondie vers larriere, extrómitć 
pointue. 
Attei- Semblable au prócódent, lśgerement 
30-35 6,6-7,6 35 gnant 3,6-5 asymótrique, coupz ovale, en avant 
ARE souvent subquadrangulaire, extró- 
mitć pointue. 
Elargi, 
parfois Semblable au prócódent, plus asy- 
36-40 77-11 20 profond, 1,8-3,5 | Śtrique, coupe arrondie en arriere, 
APO: lą extrómitć pointue, inflóchie dor- 


rostre salanient. 
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Lą variabilitć de cette espece est assez grande (tableau 4 — v. p. 395), les spóci- 
mens d'ćgale longueur peuvent avoir une ćpaisseur diffćrente et lćpaisszur maxi- 
ma est atteinte plus ou moins loin de Iextrómite. Certains individus, au lieu d'ua 
aplatissement latóral, montrent une certaine compression dorso-ventrale et ne 
sont qua tres peu rćtrócis dans la partie alvóolaire. 

Les ćchantillons originaux da Bzów, dócrits par Zeuschner, n'existent plus 
dans les collections. Ceux qwa dócrits Alth, provenant de Balin et de Mirów, 
ne se distinguent en rien d'important de nos ćchantillons de Regulice et de Ogro- 
dzieniec. K. Wójcik (1910) et S. Z. Różycki (19583) ont signalć la prósznce da cette 
espóce dans les dćpóts macneux et marno-glauconieux du Callovien dans diffó- 
rentes localitós de la zone jurassiqua Częstochowa-Cracovie. 


EXPLICATION DES FIGURES DANS LE TEXTE POLONAIS 


Fig. 1 (p. 385) 


Schćma du rostre de Rhopaloteutkis bzoviens's (Zeuschner) vu du cótś dorsal; 
a distance entre l'extrómitó du sillon et la pointe du rostre, b diametre trans- 
versal du rostre, a:b indice d'accroissement. 


Fig. 2 (p. 388) 


- Section transversale du rostre de Rhopaloteuthis majerż (Alth) au niveau de 
VFalvćole, coupant le sillon dorsal. Les principales lignes daceroissement sont 
marqućes; X 3,5. 


Fig. 3 (p. 393) 


Rostre d'un individu adulte de Rhopaloteuthis bzoviensis (Zeuschner), coupe 
suivant le plan da symetrie (cótć dorsal a gauche), sur lequel trois stades du 
dóveloppement sont marqućs; X 1,5. 


Fig. 4 (p. 396) 


Rhopaloteuthis bzoviensis (Zeuschner); deux rostres de diffórente forme, vus 
chacun du cóte dorsal et latćralement; X 2. 


Fig. 5 (p. 396) 


Rhopaloteuthis bzoviensis (Zeuschner); section transversale d'un rostra (faite 
en arriere de Ialvćole), montrant la tendance Aa la formation d'une carene dorsale 


(d) au stade adulte; X 7. 


igi, II 


Rhopaloteuthis majeri (Alth) — forme A 


A-E cinq rostres de diffćrente taille, vus par la fące dorsale (rangóće supó- 
rieure) et latóralement (rangóe infćrieure), ces derniers a cótć ventral tourne vers 


la gauche; X 2. 


BLAT 


Rhopaloteuthis majeri (Alth) — forme B 


A-E cinq rostres da diffćrentz taille, vus par la facz dorsale (rangće supe- 
rieure) et latóralement (rangóe infórieure), ces darniers a cótć ventral tourne vers 
da gauche; X 2. 


Pl. EET 


Rhopaloteuthis majeri (Alth) 


A — forme A, rostre d'un individu agó, coupć suivant le plan dz symetrie 
(cótć dorsal A gauche), sur lequel six stades du dćveloppement sont marqućs; X 2. 
B — forme B, idem; X 2. 


IgG ANY 


Rhopaloteuthis bzoviensis (Zeuschner) 


A-F — six rostres da diffórante taille, vus par la face dorsale (rangóće supć- 
rieure) et latóćralement (rangće infćrieure), ces derniers A cótć ventral tournć vers 
la gauche; X 2. : 


PERAV 


Rhopaloteuthis majari (Alth) — forme B 


1 a section longitudinale du rostra suivant le plan de symetrie. 1 b moulage 
en latex du meme ćchantillon, reconstituant le phragmocone avec la loge initiale 
et les traces de cloisons, d cótć dorsal, v cótć ventral, X 3. 


Rhopaloteuthis bzoviensis (Zeuschner) 


2 section longitudinale d'un rostre, d cóte dorsal, v cótć ventral; X 3. 


FAJIHHA NYTAHEECKA 


O ĄJBYX BKHĄIAX BEJJEMHHKTOB POĄA RHOPALOTEUTHIS 
M3. IOPDBI IOJIBLIM 


PesroMe 


Hacromnaa paóora coqrepxur. omacaHie  Rhopaloteuthis majeri (Alth, 1875) 
u Rhopaloteuthis bzoviensis (Zeuschner, 1859) us kemrosead M oxcbopra OKPecTH0- 
cTeń KpakoBa Hu UCHCTOXOBBI, HECJIEĄOBAHO HHNABHNYAJIBHYIO UZ3MENYMBOCTb, OHTO- 
DTEHCTHU4CCKOC PA3BATHe pOCTPa M ero crpoeHie. VCTAHOB.IEHO IOJIOWKEHHE 3MÓPHO- 
RadbiChi KAMEPbBI M, KAK CIeĄcCTBUE, ÓOPOBĄBI y OÓDOMX LAĄOB: 3TO NOXTBEPĄAJO 
Baridją Flodpa (A. Naef, 1922), uro poqą Rhopaloteuthis cneqyer OnHecTH K NOJRPOTY 
Duvaliinae. | 


H. PUGACZEWSKA, PL. IL 


ACTA PALAEONTOLOGICA POLONICA, VOL. II 


Rhopaloteuthis majerż (Alth) — forma A 
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Rhopaloteuthis majeri (Alth) — forma 


A-E pięć rostrów różnej wielkości, widzianych od strony 
i z boku (dolny), te ostatnie z 


H. PUGACZEWSXZAA, PL. 1K 


B 


dorsalnej (rząd górny)» 


wrócone stroną wentralną na lewo; X 2. 


H. PUGACZEWSKA, PL. III 


ACTA PALAEONTOLOGICA POLONICA, VOL. II 
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Rhopaloteuthis bzoviensis (Zeuschner) 


A-F sześć rostrów różnej wielkości, widzianych od strony dorsalnej (rząd górny) 


i z boku (dolny), te ostatnie zwrócone stroną wentralną na lewo; X 2. 


ACTA PALAEONTOLOGICA POLONICA, VOL. II H. PUGACZEWSKA, PL, V 


Rhopaloteuthis majeri (Alth) — forma B 


1 a przekrój podłużny rostrum w płaszczyźnie symetrii; 1 b odlew lateksowy tego 
samego okazu, odtwarzający fragmokon z komorą embrionalną i śladami przegród; 
d strona dorsalna, v strona wentralna; X 3. 


Rhopaloteuthis bzoviensis (Zeuschner) 


2 przekrój podłużny rostrum w płaszczyźnie symetrii; d strona dorsalna, v strona 
wentralna; X 8. 
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